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USE OF BEKZOTHIAZEPINES HAVING ACTIVITY AS INHIBITORS OF ILEAL BILE ACID 
TRANSPORT FOR REDUCING CHOLESTEROLOLEMIA 

The present invention relates to compounds and combinations for the treatment of, 
patients with hypercholesterolemia and/or other forms of dysUpidaemia wherein said 
5 hypercholesterolemia and dyslipidaemias are characterized by defects in lipoproteins or their 
receptors. These patients may manifest famiUal hypercholest erolemia, famiUal defective 
apolipoprotein B 1 00 or type DI dyslipidaemia and these diseases may be of a heterozygous or 
homozygous nature. More specifically the invention relates to the use of an ileal bile acid 
transport (IB AT) inhibitor and the use of a combination of an IB AT inhibitor and an 3- 
1 0 hydroxy-3-methylglutaryl coenzyme A (HMG CoA) reductase inhibitor in the treatment of 
these diseases. 

It is well-known that hyperlipidaemic conditions associated with elevated 
concentrations of total cholesterol and LDL cholesterol are major risk factors for 
cardiovascular ath^sclerotic disease (Circulation 1999, 100, 1930-1938 and Circulation, 

IS 1 999, 1 00, 1 1 3446). To reduce the risk and the total mortality due to cardiovascular disease, 
the reduction of plasma lipids, particularly LDL cholesterol, is now recognized as an 
important therapeutic goal (N Engl J Med. 1995; 332:5, 12-21). 

A large numb^ of clinical trials have clearly established the HMG CoA reductase 
inhibitors - statins - as the primary drug of choice to accomplish this (Am J Cardiol. 1995; 76: 

20 98C-106C; N Engl J Med. 1998; 339: 1349-57; J Clin Epidemiol. 1992; 45: 849-60.; Lancet. 
1994; 344: 1383-9; Am J Cardiol 1998 Jul 1; 82(1): 128]; Am J Cardiol. 1998; 81: 582-7) and 
in recent years novel, highly potent statins have emerged that can reduce plasma LDL 
cholesterol levels up to 60% (N Engl J Med. 1999; 341: 70-6). 

Interfering with the circulation of bile acids within the lumen of the intestinal tracts 

25 has also been found to reduce the level of cholesterol. Bile acids are synthesized in the liver 
from cholesterol and secreted into the bile. They are actively recycled (>95%) from the small 
intestine back to the Uver. Previous estabUshed therapies have involved, for example, 
treatment with bile acid bind^s, such as resins. Frequently used bile acid binders are for 
mstance cholestyramine and cholestipol. However, a study has found that resin treatment at 

30 high dose (2% cholestyramine) of LDL receptor deficient mice only marginally (<5%) s 
reduces plasma cholesterol ^udling & Angelin, Faseb J, 2001,15, 1350-1356). 

Another proposed therapy (Currrat Opinion on Lipidology, 1999, 10, 269-74) 
involves the treatment with substances with an IB AT inhibitory effect. Theoretically, IB AT 
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inhibitors should have similar therapeutic effect as the resins but Ihey might also be expected 
to have attractive advantages. First, it should be possible to admmister BBAT inhibitors as 
tablets at the same dose intervals as statins. Second, they should not promote constipation, a 
laxative effect should iastead be expected which may rather be a positive side effect, 

5 particularly in elderly patients. Third, a direct inhibition of the transport of bile acids across 
the ileum should be advantageous in situations when IB AT is upregulated. However available 
data on the effects of IB AT inhibitors is limited. Several IB AT agents have previously been 
shown to promote the fecal excretion of bile acids and to reduce plasma cholesterol. The 
proposed mechanism for the hypolipidaemic action of these compoimds is by an increased 

10 number of hepatic LDL receptors due to the increased consumption of hepatic cholesterol 
caused by a compensatory increased bile acid synthesis (Arterioscler Thromb Vase Biol. 
1998; 18: 1304-11). 

In the literature DBAT inhibitors are often referred to by different names. It is to be 
understood that where IB AT inhibitors are referred to herein, this term also encompasses 
1 5 compounds known in the literature as: 

i) ileal apical sodium co-dependent bile acid transporter (ASBT) inhibitors; 

ii) bile acid transporter (BAT) inhibitors; 

iii) ileal sodium/bile acid cotransporter system inhibitors; 

iv) apical sodium-bile acid cotransporter inhibitors; 

20 v) ileal sodium-dependent bile acid transport inhibitors; 

vi) bile acid reabsoiption (BARI's) inhibitors; and 

vii) sodium bile acid transporter (SB AT) inhibitors; 
where they act by inhibition of IB AT. 

Familial hypercholesterolemia is due to an inherited autosomal dominant deficiency of 
25 LDL receptor expression on the cell surface, leading to excess concentrations of plasma total 
and LDL cholesterol followed by severe premature atherosclerosis. Familial 
hypercholesterolemia affects approximately 1 in 500 persons in the heterozygous state and 
approximately 1 in 1 million persons in the homozygous state. However, despite the 
efficiency of different statins (noted above), some patients with homozygous and 
30 heterozygous familial hyperhpoproteinemia may not achieve target LDL cholesterol levels 
when treated with these agents (even at the highest recommended dosage). 

Familial defective qx>lipoprotein B-lOO is a genetic disorder caused mainly by a 
substitution of glutamine for arginine at residue 3500 of the apolipoprotein B-lOO molecule in 
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the ligand that binds LDL to the LDL receptor. The result of this substitution is high levels of 
LDL because the abnonnal IDL does not recognize the recq)tors and therefore the particles 
cannot be removed from circulation. In people of Western European descent, one person in 
500 has a mutation in the Apo B-lOO gene. The mutation that causes familial defective 

5 apolipoprotein B- 1 00 is the most common mutation. 

Patients with type HI dysUpidemias often manifest different types of xanthomas as 
well as both hypercholesterolemia and hypertriglyceridemia. The underlying lipid disorder is 
characterized by abnormaUties in VLDL and renmant DDL (Intermediate Density 
Lipoproteins) particles due to retarded clearance of the apoB containing particles. These 

10 patients also manifest abnormalities in the ApoE (isoforms, polymorphisms, mutations in 
E2/2,E3/3,E4/4). 

It is known that improvements in total and LDL cholesterol levels (and also the 
composition of hpids and apolipoproteins and their interrelations in other lipoproteins other 
than LDL) in patients with familial hypercholesterolemia can be made when statin therapy is 

15 combined with LDL apheresis (J Clin Basic Cardiol 2001; 4: 139). LDL apheresis is an 
aggressive blood transfusion technique where the patient's blood is separated into cells and 
plasma. The plasma is diverted over a column containing a material that locks onto the LDL 
cholesterol and removes it without removing the high density lipoprotein (HDL) cholesterol. 
The plasma is then returned to the patient. However the results are temporary, LDL apheresis 

20 is not a cure, and it needs to be repeated regularly. 

There is clearly a need to improve the plasma LDL cholesterol levels with drug 
therapy in patients with hypercholesterolemia and/or oihec forms of dysHpidaemia wherein 
said hypercholesterolemia and dyslipidaemias are characterized by defects in lipoproteins or 
their receptors. 

25 . The present inventors have evaluated the effects of an IBAT inhibitor on plasma 

lipoproteins and hepatic cholesterol and bile acid metabolism in a situation where LDL 
receptors and ApoE are absent. In addition, in the same model, the effects of combining an 
IBAT inhibitor with a statin were also evaluated. 

We have surprisingly found that in LDL receptor deficient and ApoE deficient double 

30 knock-out mice (LDLreceptor/ApoE deficient), IBAT inhibition for only 3 days reduces 

plasma cholestCTol dose dependently up to 40%. This finding of a strong reduction of plasma 
cholesterol in a situation where ApoE and LDL receptors are absent is surprising because it 
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shows that (contrary to what was thought previously) the reduction of plasma cholesterol does 
not necessarily reqiiire hepatic LDL receptors or structures dependent on ApoE. 

Furthermore, addition of a statin (in this case atorvastatin calcium salt) to IBAT 
inhibition further reduced plasma cholesterol by 24% so that the combined therapy resulted in 
5 a 64% reduction as compared to imtreated animals. 

In addition, in both studies, HDL cholesterol levels were increased. Thus, the IBAT 
inhibitor counteracted the HDL cholesterol lowering induced by atorvastatin calcium salt. The 
data suggests that when IBAT inhibitor is given in monotherapy the lipoprotein remnants 
(LP-remnants) and LDL cholesterol are reduced and HDL cholesterol is increased in a 
10 situation where LDL receptors and ApoE are absent. In combination therapy with statins the 
IBAT inhibitor acts synergistically in that the atherogenic ratio of LP-remnants and LDL 
cholesterol/HDL cholesterol is reduced by 71%. 

Therefore according to the present invention, there is provided a method of treating 
hypercholesterolemia and/or other forms of dyshpidaemia wherein said hypercholesterolemia 
15 and dyslipidaemias are characterized by defects in lipoproteins or ttieir receptors in a 

warm-blooded animal, such as man, in need of such treatment which comprises administering 
to said animal an effective amount of an IBAT inhibitor, or a pharmaceutically acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof 

Therefore according to a further feature of the present invention, there is provided a 
20 method of treating hypercholesterolemia and/or other forms of dyslipidaemia wherein said 
hypercholesterolemia and dyslipidaemias are characterized by defects in lipoproteins or their 
receptors, in a warm-blooded animal, such as man, in need of such treatment which comprises 
administering to said animal an effective amount of an IBAT inhibitor, or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof in combination with an 
25 effective amount of an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof 

Herein where the phrase "defects in lipoproteins or their receptors" is used this term 
means defects in LDL and/or the LDL receptor and/or ApoE and/or the ApoE receptor and/or 
the interaction and/or binding between these lipoproteins and their receptors. In one aspect of 
30 the invention this term means defects in LDL. In one aspect of the invention this term means 
defects in the LDL receptor. In one aspect of the invention this term means defects in ApoE. 
In one aspect of the invention this term means defects in the ApoE receptor, hi one aspect of 
the invention this term means defects in the interactions between these lipoproteins and their 
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receptors. In one aspect of the invention fliis term means defects in the binding between these 
lipoproteins and their receptors. 

Herein, where the term "defects" is xised m tenns of lipoproteins or their receptors it is 
to be understood that this term means that the number of LDL receptors and/or ApoE 
receptors are less than adequate and may be totally deficient, and/or that the function of, 
and/or the response to physiological and/or pathological stimuli is inadequate resulting in 
hypercholesterolaemia and/or hypertrigUcerideaemia. 

Herein, where the tenn "combination" is used it is to be understood that this refers to 
simultaneous, separate or sequential administration. In one aspect of the invention 
"combination'* refers to simultaneous administration. In another aspect of the invention 
"combination" refers to separate administration. In a further aspect of the invention 
"combmation" refers to sequential administration. Where the admmistration is sequential or 
separate, the delay in adnMnistering the second component should not be such as to lose the 
benefit of the synergistic efifect of the combination. 

In one aspect of flie invention 'Tiypercholesterolemia and/or other forms of 
dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are characterized by 
defects in lipoproteins or their receptors" is the disease state familial hypercholesterolemia. 

In another aspect of the invention '*hypercholesterolemia and/or other forms of 
dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are characterized by 
defects in Hpoproteins or their receptors" is the disease state heterozygous familial 
hypercholesterolemia. 

In a further aspect of the invention "hypercholesterolemia and/or other forms of 
dysUpidaemia wherein said hypercholesterolemia and dyslipidaenwas are characterized by 
defects in lipoproteins or their receptors" is the disease state homozygous familial 
hypercholesterolemia. 

In one aspect of the invention "hypercholesterolemia and/or other forms of 
dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are characterized by 
defects in lipoproteins or their receptors" is the disease state familial defective apoUpoprotein 
BIOO. 

In another aspect of the invention *TiypCTcholesterolemia and/or other forms of 
dyslipidaemia wherein said hypercholesterol^a and dyslipidaemias are characterized by 
defects in lipoproteins or their receptors" is the disease state heterozygous familial defective 
apolipoprotdn B 100. 
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In a further aspect of the invention ''hypercholesterolemia and/or other forms of 
dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are characterized by 
defects in lipoproteins or fheir receptors" is the disease state homozygous familial defective 
apolipoprotein B 100. 

5 In one aspect of the invention 'Tiypercholesterolemia and/or other forms of 

dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are characterized by 
defects in lipoproteins or their receptors" is the disease state type HI dyslipidaemia. 

In another aspect of the invention "hypercholesterolemia and/or other forms of 
dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are characterized by 

10 defects in lipoproteins or their receptors" is the disease state heterozygous type III 
dyslipidaemia. 

In a further aq)ect of the invention 'liypercholesterolemia and/or other fonns of 
dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are charact^ed by 
defects in lipoproteins or their receptors" is the disease state homozygous type III 
15 dysUpidaemia. 

Suitable compounds possessing IBAT inhibitory activity have been described, see for 
mstance the compounds described in WO 93/16055, WO 94/18183, WO 94/18184, WO 
96/05188, WO 96/08484, WO 96/16051, WO 97/33882, WO 98/38182, WO 99/35135, WO 
98/40375, WO 99/35153, WO 99/64409, WO 99/64410, WO 00/01687, WO 00/47568, WO 

20 00/61568, WO 01/68906, DE 19825804, WO 00/38725, WO 00/38726, WO 00/38727, WO 
00/38728, WO 00/38729, WO 01/68906, WO 01/66533 and EP 864 582 and the contents of 
these patent applications, particularly the compoimds described in claim 1 and the named 
examples, are incorporated herein by reference. Further suitable compounds include those 
described m WO94/24087, WO98/07749, WO 98/56757, WO 99/32478, WO 00/20437, WO 

25 00/20392, WO 00/20393, WO 00/20410, WO 00/35889, WO 01/34570, WO 01/68637, WO 
02/08211, WO 02/50051, JP 10072371, US 5070103, EP 251 315, EP 417 725, EP 489 423, 
EP 549 967, EP 573 848, EP 624 593, EP 624 594, EP 624 595, EP 623 596, EP 869 121, and 
EP 1 070 703, and the contents of these patent applications, particularly the compoimds 
described in claim 1 and the named examples, are incorporated herein by reference. 

30 Particular classes of IBAT inhibitors suitable for use in the present invention are 

b^izothiepines, and the compounds described in the claims of WO 00/01687, WO 96/08484 
and WO 97/33882 are incorporated herein by reference. Other suitable classes of DBAT 
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inhibitors are the 1,2-benzofhiazepmes, 1,4-baizothiazepines and l,S-benzothiazepiiies. A 
further suitable class of IB AT inhibitors is the l,2,S-benzothiadiazepines. 

On particular suitable compound possessing IBAT inhibitory activity is (37?55i?)-3- 
butyl-3-ethyl-l,l-dioxido-5-phenyl-2,3,4,5-tetrahydro-l,4-benzothiazepin-8-yl P-D- 
5 glucopyranosiduronic acid (EP 864 582). 

A further suitable compound possessing BAT inhibitory activity is S-8921 (EP 597 

107). 

Additional suitable compounds possessing IBAT inhibitory activity have the 
following structure of formula (AI): 



10 




wherein: 

and are independently selected from hydrogen or Ci-ealkyl; 
R^ and R^ are mdependently selected fiom Ci^alkyl; 
15 R* and R^ are indepraidently selected from hydrogen or Ci^alkyl, or one of R'^ and 

is hydrogen or Ci^alkyl and the other is hydroxy or Ci-ealkoxy; 

R* is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 
sulphamoyl, Ci^aUcyl, C2^alkenyl, C2-6alkynyl, Ci-eaUcoxy, Ci-ealkanoyl, Ci^alkanoyloxy, 
iV-(Ci^alkyl)amino, iy;iV-(Ci-6alkyl)2araino, Ci^alkanoylamino, iV-(Ci-6alkyl)carbamoyl, 
20 7y;iV-(Ci^alkyl)2carbamoyl, Ci-6alkylS(0)a wherein a is 0 to 2, Ci^alkoxycarbonyl, 
Ci-6alkoxycarbonylamino, ureido, 7V-(Ci^alkyl)ureido, Ar-(Ci^alkyl)ureido, 
7\^',Ar'-(Ci^alkyl)2ureido,Ar'-(Ci^alkyl)-^^-(Ci^a^^ 
7\r',7\r-(Ci.6alkyl)2-iV^-(Ci^alkyl)ureido, i\KCi^alkyl)sulphamoyl and 
iyi^KCi^alkyl)2Sulphamoyl; 
25 vis 0-5; 

one of R"* and R^ is a group of fomiula (AIA): 
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(AIA) 



and and the other of R"* and R^ are independently selected from hydrogen, halo, 
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, CMalkyl, 
5 Ca^alkenyl, C2-4alkynyl, CMalkoxy, CMalkanoyl, d^alkanoyloxy, J\r-(CMalkyl)ainino, 
iV;W-(CMalkyl)2ainino, CMalkanoylamino, Ar-(Ci-4alkyl)carbamoyl, 
iV;iV^(CMalkyl)2carbamoyl, CMaIkylS(0)a wherein a is 0 to 2, CMalkoxycarbonyl, 
JV-(CMalkyl)sulphamoyl and iy;JSr-(CMalkyl)2Sulphamoyl; wherein R^ and and the other of 
and R^ may be optionally substituted on carbon by one or more R^^; 
10 D is -0-, -N(R*)-, -S(0)b- or -CH(R*)-; wherein R* is hydrogen or Ci-ealkyl and b is 



Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by one or more 
substituents selected fromR^^; 

R'^ is hydrogen, CMalkyl, carbocyclyl or heterocyclyl; wherein R^ is optionally 
15 substituted by one or more substituents selected from R*^; 
R^ is hydrogen or CMalkyl; 
R^ is hydrogen or CMalkyl; 

R^* is hydrogen, CMalkyl, carbocyclyl or heterocyclyl; wherein R^^ is optionally 
substituted by one or more substituents selected from R^^; 
20 R" is carboxy, sulpho, sulphino, phosphono, tetrazolyl, -P(0)(OR*')(OR^), 

-P(0)(OH)(OR^), -P(0)(OH)(R^) or -P(0)(OR')(R^) wherein R' and R^ are independently 
selected from Ci^alkyl; or R^4s a group of formula (AIB): 



0-2; 




(AIB) 



25 wherein: 



X is -NCR"^)-, -N(R'0C(O>, and -S(0)aS wherein a is 0-2 and R** is hydrogen or 



CMalkyl; 



R^^ is hydrogen or CMalkyl; 
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R*^ and R*^ are independently selected from hydrogen, CMalkyl, carbocyclyl, 
heterocyclyl or R^^ wherein said CMalkyl, carbocyclyl or heterocyclyl may be independently 
Optionally substituted by one or more substituents selected from R ; 

R^^ is carboxy, sulpho, sulphino, phosphono, tetrazolyl, -P(0)(OR^(OR^), 
5 -P(0)(OH)(OR'), -P(0)(OH)(R^) or -P(0)(OR')(R^) wherein R' and R^ are independently 
selected from Ci-6alkyl; or R^^ is a group of formula (AIQ: 



R^^ is selected from hydrogen, CMalkyl, carbocyclyl, heterocyclyl or R^^; wherein 
said CMalkyl, carbocyclyl or heterocyclyl may be independently optionally substituted by one 
or more substituents selected from R^^; 

R^* is selected from carboxy, sulpho, sulphino, phosphono, tetrazolyl, 
15 -P(0)(OR«)(OR^, -P(0)(OH)(OR«), "P(0)(OH)(RS) or -P(0)(OR«)(R^) wherem R^ and are 
independently selected from Ci^alkyl; 

p is 1-3; wherein the values of R^^ maybe the same or different; 

qis 0-1; 

r is 0-3; wherein the values of R'"* may be the same or different; 
20 m is 0-2; wherein the values of R^^ maybe the same or different; 

n is 1-3; wherein the values of R^ may be the same or different; 
z is 0-3; wherein the values of R^ may be the same or different; 
R*^ R" and R** are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, Ci^alkyl, C2-4alkenyl, C2-4alkynyl, CMalkoxy, 
25 CMalkanoyI, CMalkanoyloxy, J\r-(CMalkyl)amino, iy;Ar-(CMalkyl)2amino, 

CMalkanoylamino, iV-(CMalkyl)carbamoyl, iy;iV-(CMalkyl)2carbamoyl, CMalkylS(0)a 
wherein a is 0 to 2, CMalkoxycarbonyl, iV^(CMalkyl)sulphamoyl and 
iV;iV-(CMalkyl)2Sulphamoyl; wherein R^^, R^' and R^^ may be independently optionally 
substituted on caibon by one or more R^^; 
30 R^^, R^, R^, and R^ are independently selected from halo, nitro, cyano, hydroxy, 

amino, carboxy, carbamoyl, merc^to, sulphamoyl, CMalkyl, C2^alkenyl, C2-4alkynyl, 




(AIC) 



wherein: 



R^"* is selected from hydrogen or CMalkyl; 
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CMalkoxy, CMalkanoyl, CMalkanoyloxy, i\^(Ci-4alkyl)amino, ;y;Ar-(CMalkyl)2animo, 
Ci^alkanoylamino, iV-(CMalkyl)carbamoyl,i\^,iV^(CMalkyl)2carbamoyl, CMalkylS(0)a 
wherein a is 0 to 2, CMalkoxycarbonyl, i\r-(CMalkyl)sulphainoyl, 

iy;Ar-(CMaIkyl)2Sulphamoyl, carbocyclyl, heterocyclyl, sulpho, sulphino, amidino, phosphono, 
5 -P(0)(OR')(OR^), -P(0)(OH)(OR'), -P(0)(OH)(R') or -P(0)(OR')(R^, wherein R" and R^ are 

mdependently selected from Ci-6alkyl; wherein R^^ R^^ R^^ R^^ and R^^ may be 

independently optionally substituted on carbon by one or more R ; 

R^* and R^^ are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 

amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, 
10 methyl, ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl, 

fonnamido, acetylamino, acetoxy, methylamino, dimethylamino, iV^methylcarbamoyl, 

iViiV-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, TV^methylsulphamoyl and 

iVlAT-dimethylsulphamoyl; 

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, 

15 Particular compounds of formula (AS) are: 

l,l-dioxo-3,3-dibutyl"5-phenyl-7-methylthio-8-(^^{(R)-r-phenyl-l^ 
caibamoyl]methyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-l,5-benzotiiiazepine; 
l,l-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-<iV-{(R)-a-[A^^^^ 
hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepine; 

20 l,l-dioxo-3,3-dibutyl-5-phenyl-7-methyltMo-8<iV-{(R)4*-phenyl4»4 

sulphoethyl)carbamoyl]methyl}carbamoyhnethoxy)-2,3,4,54etrahydro-l,5-benzothiaz^ 
l,l^dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(iV-{(R)-r-ph^^^^ 
sulphoethyl)carbamoyl]methyl}carbamoyhnethoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepine; 
1 ,l-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8K^- {(R)-a-[A^H2-sulphoe&^^ 

25 hydroxybOTzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepine; 
l,l-dioxo-3-butyl-3-ethyl-5-phenyl-7-methyltWo-8<Ar-{(R)HX-[^^^^ 
carbamoyl]-4-hydroxybenzyl}caibamoylmethoxy)-2,3,4,5-tetrahydro-l,5rbenzothia^^ 
l,l-dioxo-3-butyl-3-etbyl-5-phenyl-7-methylthio-8-(Ar-{(R)-^^ 
carboxye&yl)carbamoyl]benzyl}caibamoylmethoxy)-2,3,4,5-tetrahydb:o-l,5-benzot^ 

30 lJ-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(Ar-{(R)-a-[i\r-(^^^ 

hydroxybenzyl}carbamoyhnethoxy)-2,3,4,5-tetrahydn>-l,5-benzothiazepine; 

l,l-dioxo-3-but>d-3-ettiyl-5-phenyl-7-methylthio-8-(i\r-{(R)-a^ 
carbamoyl]benzyl}carbamoyhnethoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepine; 
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lJ-dioxo-3,3-dibutyl-5-phenyl-7-methyltbio-8-(i\r-{(R)-a-[^^^ 

benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-l,5-beiizotUazepin^ 

14-dioxo-33-dibutyl-5-phenyl-7-metiiylthio-8-(7V-{a-[A^'-(2-sul^^ 

fluorobenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepine; 
5 ia-clioxoO-butyl-3-ethyl-5-phenyl-7-methylthio-8<;\^-{(^^ 

carboxyethyl)carbamoyl]beiizyl}carbamoylmethoxy)-2,3,4,54etra^^ 

14-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8<JV^{(R)-^^ 

carboxyethyl)carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,54efr 

l,l.dioxo03-dibutyl-5-phenyl-7-me1hylthio-8-{i\^[(R)-^^ 
1 0 carboxyethyl)carbamoyl]-2-hydroxyethyl} carbamoyl)ben2yl]carbamoylmethoxy} -2,3,4,5- 

tetrahydro-1 ,5-benzothiazepine; 

l,l-<Koxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(i\^-{a-[A^-(carbo 
benzyl}carbamoylmethoxy)-2,3,4,54etrahy(ko-l,5-benzotWazepine; 
1 , 1 -dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(iV- {a-[iV'-((ethoxy)(methyl)phosphoryl- 
1 5 methyl)carbamoyl]ben2yl} carbamoylmethoxy)-2,3,4,54etrahydro-l jS-benzothiazepine; 
l,l-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-{iV^^ 
[(hy(koxy)(methyl)phosphoryl]ethyl}carbamoyl)beii2yl]carbamoylme&^ 
tetrahydro-l,5-benzothiazepine; 

l,l-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8KAr-{(R>a-[^^^^ 
20 carboxyethyl)caibamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahy 
l,l-dioxo-3,3-dibutyl-5-phenyl-7-methyltUo-8-{^'-[(R)-a-^^^^ 
phosphoryl]ethyl} caibamoyl)-4-hydroxybenzyl]carbamoyhnethoxy} -2,3,4 
benzofhiazepine; 

l,l-dioxo-3,3-dibutyl-5-phenyl-7-mefhyltMo-8-{Ar4(R)-a-(^^^ 
25 phosphoryljethyl} carbainoyl)-4-hydroxybeiizyl]carbamoylmethoxy} -2,3 ,4,5-tetrahydro- 1 ,5- 
benzothiazepine; 

l,l-dioxo-3,3-dibutyl-5-phenyl-7-niethyltMo-8-(7V'-{(R)-a-[(R)-7^^^ 

carboxyethyl)carbainoyl]benzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro- 1 ,5-benzothiazepine; 
and 

30 l,l-dioxo-3,3-^butyl-5-phenyl-7-methoxy-8-[A^-{(R)-a-[iV-(2-sidphoet^^^ 
hydroxybenzyl}carbamoyhnethoxy]-2,3,4,5-tetrahydro-l,5-benzothiazepme; 
or a phannaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 
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FurthOT suitable compounds possessing IB AT inhibitory activity have the following 
stractiue of fonnula (BI): 




(BI) 

wherein: 

One of and are selected from hydrogen or Ci-ealkyl and the other is selected 
from Ci^alkyl; 

R^ is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 
sulphamoyl, Ci^alkyl, C^ealkenyl, C2^alkynyl, Ci-salkoxy, Ci^alkanoyl, Ci^alkanoyloxy, 
iV'-CCi-ealkyOanmo, JV;iV^(Ci^alkyl)2amm Ci-ealkanoylamino, JV-(Ci^alkyl)carbamoyl, 
iV,iV^-(Ci^alkyl)2carbamoyl, Ci.6alkylS(0)a wherein a is 0 to 2, Ci^alkoxycaibonyl, 
jV-(Ci^alkyl)sulphamoyl and iy;i\KCi^alkyl)2Sulphamoyl; 

V is 0-5; 

one of R* and R* is a group of formula (BIA): 




(BIA) 

R^ and R^ and the other of R'* and R^ are independently selected from hydrogen, halo, 
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, siilphamoyl, Ci.6alkyl, 
C2-6alkenyl, C2^alkynyl, Ci^alkoxy, Ci^alkanoyl, Ci^alkanoyloxy, iV-(Ci-6alkyl)amino, 
^,/^-(Ci-6alkyl)2ainino, Ci^alkanoylamino, ;V-(Ci-6alkyl)carbamoyl, 
Ar,i\r-(Ci-6alkyl)2carbamoyl, Ci-6alkylS(0)a wherein a is 0 to 2, Ci^alkoxycarbonyi, 
iV-(Ci-6allcyl)sulphamoyl and ^;iV^Ci-6alkyl)2Sulphamoyl; wherein and and the other of 
and R^ may be optionally substituted on carbon by one or more R'^; 
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X is -0-, -N(R^)-, -S(0)b- or -CH(R*>; wherein is hydrogen or Ci-6alkyl and b is 0- 

2; 

Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted on carbon by 
one or more substituents selected from R^^; 

5 is hydrogen, Ci-ealkyl, carbocyclyl or heterocyclyl; wherein R^ is optionally 

substituted on carbon by one or more substituents selected from R^^; and wherein if said 
heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a group 
selected from R ; 

R^ is hydrogen or Ci-6a]kyl; 

10 R^ is hydrogen or Ci .ealkyl; 

R^^ is hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, mercapto, 
sulphamoyl, hydroxyaminocarbonyl, Ci-ioalkyl, C2-ioalkenyl, Ca-ioalkynyl, Ci-ioalkoxy, 
Ci.ioalkanoyl, Ci-ioalkanoyloxy, JV'-(Ci.ioalkyi)amino, jy;iV-(Ci.ioalkjd)2amino, 
iy;7y;i\r-(Ci-ioalkyl)3animonio, Ci-ioalkanoylamino, iV-(Ci.ioalkyl)carbamoyl, 

15 iV;iV-(Ci-ioalkyl)2caibamoyl, Ci.ioalkylS(0)a wherem a is 0 to 2, iSKCi-ioalkyl)sulphamoyl, 
Ar,i\^-(Ci.ioalkyl)2Sulphamoyl,iV'-(Ci.ioalkyl)sulphamoylan^ 
iV;JV^(Ci.ioalkyl)2Sulphamoylamino, Ci-ioalkoxycarbonylamino, caibocyclyl, 
carbocyclylCi-ioalkyl, heterocyclyl, heterocyclylCuioalkyl, 
carbocyclyl-(Ci-ioalkylene)p-R^^-(Ci-ioalkylene)q- or 

20 heterocyclyl-(Ci-ioalkylene)rR^^-(Ci.ioalkylene)s-; wherein R^° is optionally substituted on 
carbon by one or more substituents selected from R^^; and wherein if said heterocyclyl 
contains an -NH- group, that nitrogen may be optionally substituted by a group selected from 
R^"*; or R^^ is a group of formula (BIB): 



i" 

25 (BIB) 

wherein: 

R" is hydrogen or Ci-6alkyl; 

R*^ and R**' are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 
amino, carbamoyl, mercapto, sulphamoyl, Ci-ioalkyl, C2-ioalkenyl, C2.ioalkynyl, Ci-ioalkoxy, 
30 Ci-ioalkanoyl, Ci-ioalkanoyloxy, Ar-(CMoalkyl)ammo, A(;7V-(CMoalkyl)2amino, 

Ci-ioalkanoylamino, iV^(CMoalkyl)caibamoyl, JV;JV-(CMoallcyl)2carbamoyl, Ci-ioalkylS(0)a 
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wherein a is 0 to 2, 7/-(Ci.ioalkyl)sulphanioyl, //,7/-(CMoalkyl)2Sulphamoyl, 
7/-(CMoalkyl)sulphamoylainino, iV;iV-(Ci-ioalkyl)2Sulphamoylamino, carbocyclyl or 
heterocyclyl; wherein R^^ and R^^ may be independently optionally substituted on carbon by 
one or more substituents selected jfrom R^^; and wherein if said heterocyclyl contains an -NH- 

26 

5 group, that nitrogen may be optionally substituted by a group selected from R ; 

R*'* is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carbamoyl, 
mercapto, sulphamoyl, hydroxyaminocarbonyl, Cuioalkyl, Ca.ioalkenyl, Ca-ioalkynyl, 
Ci-ioallcoxy, Ci-ioalkanoyl, Ci-ioalkanoyloxy, A^(Ci.ioalkyl)amino, iy;iV-(Ci.ioalkyl)2amino, 
iV;A^,iV-(Ci.ioalkyl)3ammonio, Ci.ioalkanoylamino, A^-(Ci.ioalkyl)carbamoyl, 

10 iV;iV-(Ci.ioalkyl)2carbamoyl, CMoalkylS(0)a wherein a is 0 to 2, iV-(CMoalkyl)sulphamoyl, 
M;iV^(Ci.ioalkyl)2Sulphamoyl,JV'-(Ci-ioalkyl)sulphamoylamin 
iy;iV-(CMoalkyl)2Sulphamoylamino, Ci-ioalkoxycarbonylamino, carbocyclyl, 
carbocyclylCi-ioalkyl, heterocyclyl, heterocyclylCMoalkyl, 
carbocyclyKCi.ioalkylene)p-R"-(Ci.ioalkylene)q- or 

15 heterocyclyl-(CMoalkylene)r-R^^-(Ci.ioalkylene)sS wherein R*^ may be optionally substituted 
on carbon by one or more substituents selected from R^'; and wherein if said heterocyclyl 
contains an -NH- group, that nitrogen may be optionally substituted by a group selected from 
R^^; or R^^ is a group of formula (BIC): 

O 

20 (BIC) 

R*^ is hydrogen or Ci^alkyl; 

R^^ is hydrogen or Ci^alkyl; wherein R^^ may be optionally substituted on carbon by 
one or more groups selected from R^^ 

n is 1-3; wherein the values of R^ may be the same or diflFerent; 

25 R", R", R", R^, R^5 R^ or R^^ are independently selected from halo, nitro, cyano, 

hydroxy, amino, carbamoyl, mercapto, sulphamoyl, hydroxyaminocarbonyl, Ci-ioalkyl, 
Ca-ioalkenyl, C2-ioaIkynyl, Ci.ioalkoxy, Ci.ioalkanoyl, Ci-ioalkanoyloxy, iV^(Ci-ioalkyl)amino, 
JV;iV^(Ci.ioalkyl)2amino, jy;iV:iV-(Ci.ioalkyl)3ammonio, Ci.ioalkanoylamino, 
JV-(Ci.ioalkyl)carbamoyl, iy;iSr-(Ci-ioalkyl)2carbamoyl, Ci-ioalkylS(0)a wherein a is 0 to 2, 

30 i\KCMoalkyl)sulphamoyl, JV;iV^(Ci-ioalkyl)2Sulphamoyl, i\r-(Ci.ioalkyl)sulphamoylamino, 
iy;JV^(Ci-ioalkyl)2Sulphamoylammo, Ci-ioalkoxycarbonylamino, carbocyclyl. 
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carbocyclylCi.ioalkyl, heterocyclyl, heterocyclylCMoalkyl, 
carbocyclyl-(Ci-ioalkylene)p-R^^-(Ci.ioalkylene)q- or 

heterocyclyl-(CMoalkylene)rR^^-(Ci.ioalkylene)sS wherein R^^ R^^ R^^ R^^ R^^ or R^* 
may be independently optionally substituted on carbon by one or more R^"^; and wherein if 
5 said heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a 
group selected from R^^; 



B}\ B}\ R^^ or R^^ are independently selected from -0-, -NR^ -S(0)x-, 
-NR^^C(0)NR^^-, -NR^^C(S)NR^^-, >OC(0)N=C-, -NR^^C(O)- or -C(0)NR^^-; wherein R^^ is 
selected from hydrogen or Ci^alkyl, and x is 0-2; 



R^^ is selected from halo, hydroxy, cyano, carbamoyl, ureido, amino, nitro, carbamoyl, 
mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, methyl, ethyl, methoxy, ethoxy, 
vinyl, allyl, ethynyl, formyl, acetyl, formamido, acetylamino, acetoxy, methylamino, 
dimethylamino, i\r-methylcarbamoyl, iy;iV^dimethylcarbamoyl, methylthio, methylsulphinyl, 
1 5 mesyl, JV-methylsulphamoyl, JV;iV^imethylsulphamoyl, iV^methylsulphamoylamino and 
iV,i\r-dimethylsulphamoylamino; 

R", R^^ B?^ or R^* are independently selected from Ci^alkyl, Ci^alkanoyl, 
Ci-6alkylsulphonyl, Ci^alkoxycarbonyl, carbamoyl, JV-(Ci^alkyl)carbamoyl, 
A^iV-(Ci^alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; 
20 or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

Further suitable compounds possessing IBAT inhibitory activity have the following 
structure of formula (CI): 



10 



p, q, r and s are independently selected from 0-2; 




(CI) 



25 wherein; 



One of R^ and R^ are selected from hydrogen or Ci^alkyl and the other is selected 



from Ci-6alkyl; 
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is selected from hydrogen, hydroxy, Ci^alkyl, CMalkoxy and Ci^alkanoyloxy; 
is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 
sulphamoyl, Ci-ealkyl, C2-6alkenyl, Ca-ealkynyl, Ci-ealkoxy, Ci^alkanoyl, Ci-ealkanoyloxy, 
i\r-(Ci-6alkyl)amino, iV;Ar-(Ci-6alkyl)2amino, Ci^alkanoylamino, iV^(Ci^alkyl)carbamoyl, 
5 7V;7\/-(Ci-6aIkyl)2carbamoyl, Ci.6alkylS(0)a wherein a is 0 to 2, Ci^alkoxycarbonyl, 
iV^(Ci-6alkyl)sulphamoyl and iy;7V-(Ci^alkyl)2Sulphamoyl; 
V is 0-5; 

one of R"* and R^ is a group of formula (CIA): 




10 (CIA) 

R' and R* and the other of R^ and R^ are independently selected from hydrogen, halo, 
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, CMalkyl, 
C2^alkenyl, C2-4alkynyl, CMalkoxy, CMalkanoyl, CMalkanoyloxy, iV-(Ci-4alkyl)amino, 
jy;j\r-(Ci-4alkyl)2amino, CMalkanoylamino, iV^(CMalkyl)carbamoyl, 
1 5 iV;iV^(CMalkyl)2carbamoyl, Ci-4aIkylS(0)a wherein a is 0 to 2, CMalkoxycarbonyl, 

7/-(CMalkyl)sulphamoyl and iy;j\r-(CMalkyl)2Sulphamoyl; wherein and R^ and the other of 
R"^ and may be optionally substituted on carbon by one or more R^^; 

X is -0-, -N(R^)-, -S(0)b- or -CH(R^)s wherein R"" is hydrogen or Ci^alkyl and b is 0-. 

2; 

• 20 Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by one or more 

substituents selected from R^'; 

R^ is hydrogen, Ci^alkyl, carbocyclyl or heterocyclyl; wherein R^ is optionally 
substituted by one or more substituents selected from R^^; 
R* is hydrogen or CMalkyl; 
25 R^ is hydrogen or Ci^alkyl; 

R^^ is hydrogen, CMalkyl, carbocyclyl or heterocyclyl; wherein R^^ is optionally 
substituted by one or more substituents selected from R^^; 

R" is carboxy, sulpho, sulphino, phosphono, -P(0)(OR')(OR^), -P(0)(OH)(OR^, 
-P(0)(OH)(R^ or .P(O)(OR*0(R*^ wherein R'^ and R^ are independently selected from 
30 Ci-6alkyl; or R^Ms a group of formula (CIB): 
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R^' R'^ O 

R^-lraN^ 



JpN' 
(CIB) 

wherein: 

Y is -N(R>, -N(R'')C(0>, -O-, and -S(0)as wherein a is 0-2 and R"" is hydrogen or 
5 CMalkyl; 

R*^ is hydrogen or Ci^alkyl; 

R^^ and R*"* are independently selected from hydrogen, CMalkyl, carbocyclyl or 
heterocyclyl; wherein R^^ and R^^ may be independently optionally substituted by one or 
more substituents selected from R^*^; 
10 R^^ is carboxy, sulpho, sulphino, phosphono, -P(0)(OR')(OR^), -P(0)(OH)(OR'), 

-P(0)(OH)(R^) or -P(0)(OR^)(R^) wherein R^ and R^ are independently selected from 
Ci-ealkyl; 

p is 1-3; wherein the values of R^^ may be the same or different; 
qis 0-1; 

15 r is 0-3 ; wherein the values of R^'* may be the same or different; 

m is 0-2; wherein the values of R^^ may be the same or different; 
n is 1-3; wherein the values of R^ may be the same or different; 
R^^ R^^ and R** are independently selected from halo, nitro, cyano, hydroxy, amino, 
caiboxy, carbamoyl, mercapto, sulphamoyl, CMalkyl, C2-4alkenyl, Cz^alkynyl, CMalkoxy, 

20 CMalkanoyl, CMalkanoyloxy, iV-(CMalkyl)amino, M^'-CCMalkyOaamino, 

CMalkanoylamino, JV-(CMalkyl)carbamoyl, JV;//-(CMalkyl)2carbamoyl, CMalkylS(0)a 
wherein a is 0 to 2, CMalkoxycarbonyl, i\r-(CMalkyl)sulphamoyl and 
jy;iV^-(CMalkyl)2Sulphamoyl; wherem R^^ R^^ and R^* may be independently optionally 
substituted on carbon by one or more R^^; 

25 R'* and R^ are independently selected from halo, nitro, cyano, hydroxy, amino, 

carboxy, carbamoyl, mercapto, sulphamoyl, CMalkyl, C2^alkenyl, C2^alkynyl, CMalkoxy, 
CMalkanoyl, CMalkanoyloxy, iV^(CMalkyl)amino, iV;jV-(CMalkyl)2amino, 
CMalkanoylamino, AKCMalkyl)caibamoyl, iV;iV-(CMalkyl)2carbamoyl, CMalkylS(0)a 
wherein a is 0 to 2, CMalkoxycarbonyl, iV-(CMalkyl)sulphamoyl, 

30 iV;AKCMalkyl)2Sulphamoyl, carbocyclyl, heterocyclyl, sulpho, sulphino, amidino, phosphono, 
-P(0)(OR')(OR*^, -P(0)(OH)(OR^, .P(0)(OH)(R') or -P(0)(ORO(R^, wherein R' and R'^ are 
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indqpendently selected from Ci^alkyl; wherein R and R may be independently optionally 
substituted on carbon by one or more R^; 

R^^andR^^ are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
amino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, 
methyl, ethyl, mefhoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl, 
formamido, acetylamino, acetoxy, methylamino, dimethylamino, //-methylcarbamoyl, 
7y;A^-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, TV^methylsulphamoyl and 
7V;7\^dimethylsulphamoyl; 

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

Further suitable compounds possessing IB AT inhibitory activity have the following 
structure of formula (DI): 



One of R and R are selected from hydrogen or Ci^alkyl and the other is selected 
from Ci^alkyl; 

R* and R^ are independently selected from hydrogen, hydroxy, amino, mercapto, 
Ci^alkyl, Ci-6alkoxy, JV-(Ci-6alkyl)amino, jy;AKCi^alkyl)2amino, Ci^alkylS(0)a wherein a is 
0to2; 

R* is selected from halo, nitro, cyano, hydroxy, amino, caiboxy, carbamoyl, mercapto, 
sulphamoyl, Ci-ealkyl, Ca-ealkenyl, Ci^alkynyl, Ci^alkoxy, Ci-6alkanoyl, Ci-ealkanoyloxy, 
i\r-(Ci^alkyl)amino, iV;iV-(Ci^alkyl)2aniino, Ci^alkanoylamino, Ar-(Ci.6alkyl)carbamoyl, 
JV;AKCi.6alkyl)2caibamoyl, Ci-6a]kylS(0)a wherein a is 0 to 2, Ci^alkoxycaibonyl, 
^-(Ci^alkyl)sulphamoyl and JV;iV-(Ci^alkyl)2Sulphamoyl; 

V is 0-5; 

one of R'* and R^ is a group of formula (DIA): 




(DI) 



wherein: 
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(DIA) 

and and the other of R"* and R^ are indepradently selected from hydrogen, halo, 
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, CMalkyl, 

5 C2-4alkenyl, C2-4alkynyl, CMalkoxy, CMalkanoyl, CMalkanoyloxy, //-(CMa]kyl)amino, 
iV;i\r-(Ci-4alkyl)2amino, CMalkanoylamino, iV-(Ci-4aliyl)carbamoyl, 
JV;iV-<CMalkyl)2carbamoyl, CMalkylS(0)a wherein a is 0 to 2, CMalkoxycarbonyl, 
i\KCi-4alkyl)sulphamoyl andiV;iV^(CMalkyl)2Siilphamoyl; wherein R^ and and the other of 
R^ and R^ may be optionally substituted on carbon by one or more R^^; 

10 X is -0-, -N(R>, -S(0)b- or -CH(R>; wherein R* is hydrogen or Ci-6alkyl and b is 0- 

2; 

Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by one or more 
substitUOTts selected from R^^; 

R^ is hydrogen, CMalkyl, caibocyclyl or heterocyclyl; wherein R^ is optionally 
1 5 substituted by one or more substituents selected from R^*; 
R^ is hydrogen or CMalkyl; 
R^ is hydrogen or CMalkyl; 

R^® is hydrogen, Ci^alkyl, carbocyclyl or heterocyclyl; wherein R^^ is optionally 
substituted by one or more substituents selected from R^^; 
20 R^^ is carboxy, sulpho, sulphino, phosphono, -P(0)(OR')(OR^), -P(0)(OH)(OR*'), 

-P(0)(OH)(R*^) or -P(0)(OR*')(R^) wherein R' and R*^ are independently selected from 
Ci^alkyl; or R^Ms a group of formula (DIB): 

R^' R^^ O 
(DIB) 

25 wherein: 

Y is -N(R>, -N(R'0C(O)-, -0-, and -S(0)a-; wherein a is 0-2 and R" is hydrogen or 
R" is hydrogai or CMalkyl; 
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R*^ and R*^ are independently selected from hydrogen, CMalkyl, carbocyclyl or 
heterocyclyl; wherein R^^ and R^^ may be independently optionally substituted by one or 
more substituents selected from R^^; 

R^^ is caiboxy, sulpho, sulphino, phosphono, -P(0)(OR')(OR^), -P(0)(OH)(OR*), 
5 -P(0)(OH)(R^ or -P(0)(OR')(R^) wherein R"" and R^ are independently selected from 
Ci^alkyl; 

p is 1-3; wherein the values of R^^ may be the same or different; 
qis 0-1; 

r is 0-3; wherein the values of R^"* may be the same or different; 
10 m is 0-2; wherein the values of R^^ may be the same or different; 

n is 1-3; wherein the values of R^ may be the same or different; 

R^*, r" and B}^ are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, CMalkyl, Ca-Aalkenyl, C2ujalkynyl, CMalkoxy, 
Ci-4alkanoyl, CMalkanoyloxy, //-(CMalkyl)amino, W;7\r"(CMalkyl)2amino, 
15 CMalkanoylamino, A/^(CMalkyl)carbamoyl, iy;JV^(CMalkyl)2carbamoyl, CMalkylS(0)a 
wherem a is 0 to 2, CMalkoxycaibonyl, jV-(CMa]kyl)sulphamoyl and 
iV;AKCi-4alkyl)2Sulphamoyl; wherem R^^, R" and R^^ may be independently optionally 
substituted on caibon by one or more R^^; 

R*' and R^® are independently selected from halo, nitro, cyano, hydroxy, amino, 
20 carboxy, carbamoyl, mercapto, sulphamoyl, CMalkyl, C2^alkenyl, C2-4alkynyl, CMalkoxy, 
CMalkanoyl, CMalkanoyloxy, 7/-(CMalkyl)amino, JV;7Sr-(CMalkyl)2amino, 
CMalkanoylamino, 7/-'(CMalkyl)carbamoyl, iV;iV^(CMalkyl)2carbamoyl, CMalkylS(0)a 
wherein a is 0 to 2, CMalkoxycarbonyl, iV-(CMalkyl)sulphamoyl, 

MiV-(CMalkyl)2Sulphamoyl, caibocyclyl, heterocyclyl, sulpho, sulphino, amidino, phosphono, 
25 -P(0)(OR')(OR^, -P(0)(OH)(OR'), -P(0)(OH)(R') or -P(0)(OR")(R^, wherein R' and R*' are 

independently selected from Ci-6alkyl; wherein R^^ and R^^ may be independently optionally 

substituted on carbon by one or more R^^; 

R^^ and are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 

amino, nitro, carboxy, carbamoyl, merc25)to, sulphamoyl, trifluoromethyl, trifluoromethoxy, 
30 methyl, ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl, 

fonnamido, acetylamino, acetoxy, methylamino, dimethylamino, JV-methylcaibamoyl, 

iV;jV-dimefhylcarbamo)d, methylttiio, methylsulphinyl, mesyl, iV^methylsulphamoyl and 

iV;i\r-dimethylsulphamoyl; 
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or a phaimaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

Further suitable compounds possessing IBAT inhibitory activity have the following 
structure of formula(EI): 




(EI) 

wherein: 

is selected from hydrogen or Ci^alkyl; 
One of and R^ are selected from hydrogen or Ci^alkyl and the other is selected 
from Ci-ealkyl; 

R* and R^ are independently selected from hydrogen, hydroxy, amino, mercapto, 
Ci^alkyl, Ci^alkoxy, 7V^(Ci-6alkyl)aniino, MiV-(Ci^alkyl) 2amino, Ci^alkylS(0)a wherein a is 
0to2; 

M is selected from -N- or -CH-; 

R' is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 
sulphamoyl, Ci-ealkyl, C2-6alkenyl, C2^alkynyl, , Ci^alkanoyl, Ci-ealkanoyloxy, 
iV-(Ci-6alkyl)amino,7y^J\r-(Ci^alkyl)2aniino, Ci.6alkanoylamino, i\r-(Ci^alkyl)carbamoyl, 
iy;Ar-(Ci^alkyl)2carbamoyl, Ci^alkylS(0)a wherein a is 0 to 2, Ci^alkoxycaibonyl, 
iV"(Ct^alkyl)sulphamoyl and iSr,iV-(Ci^alkyl)2Sulphamoyl; 

V is 0-5; 

one of R^ and R^ is a group of formula (EIA): 




(EIA) 

R^ and R^ and the other of R^ and R^ are independently selected from hydrogm, halo, 
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, merc^to, sulphamoyl, CMalkyl, 
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C2-4alkenyl, C2-4alkynyl, CMalkoxy, CMalkanoyl, CMalkanoyloxy, JV^(Ci-4alkyl)ammo, 
7/,iV-(CMalkyl)2ammo, CMalkanoylamino, iV-(Ci-4alkyl)carbainoyl, 
iy;iV-(CMalkyl)2carbamoyl, CMalkylS(0)a wherein a is 0 to 2, CMalkoxycarbonyl, 
J\r-(CMaIkyl)sulphamoyl and iV;A^-(Ci^alkyl)2Sxilphainoyl; wherein and and the other of 
5 R"* and R^ may be optionally substituted on carbon by one or more R^^; 

X is -0-, -N(R^)-, -S(0)b- or -CH(R>; wherein R' is hydrogen or Ci.6alkyl and b is 0- 

2; 

Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted by one or more 
substituents selected from R^^; 
10 is hydrogen, CMalkyl, carbocyclyl or heterocyclyl; wherein R^ is optionally 

substituted by one or more substituents selected from R^^; 
R" is hydrogen or CMalkyl; 
R' is hydrogen or CutiJikyl; 

R^" is hydrogoi, CMalkyl, carbocyclyl or heterocyclyl; wherein is optionally 
1 S substituted by one or more substituents selected firom R^'; 

R" is carboxy, sulpho, sulphino. phosphono, -PCOXOR'XOR"^, -P(0)(OH)(OR*), 
-P(0)(OH)(R*') or -P(0)(OR')(R*^ wherein R" and R*" are independently selected from 
Ci^alkyl; or R" is a gfo\sp of formula OEIB): 

R" O 

20 (EIB) 

wherein: 

Y is -N(R">, -N(R'*)C(0>, -0-, and -S(0)as wherein a is 0-2 and R" is hydrogen or 
Ci^alkyl; 

R^^ is hydrogen or CMalkyl; 
25 R*^ and R*^ are independently selected from hydrogen, Ci^alkyl, carbocyclyl or 

heterocyclyl; wherein R^^ and R^^ may be independently optionally substituted by one or 
more substituents selected fix>m R^°; 

R^^ is caiboxy, sulpho, sulphino, phosphono, -P(0)(OR'^OR^, -P(0)(OH)(OR*), 
-P(0)(OH)(R^ or -P(0)(OR*^(R^) wherein R* and R^ are independently selected from 
30 Ci^alkyl; 

p is 1-3; wherein the values of R^^ may be the same or dififerent; 
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q is 0-1; 

■ r is 0-3; wherein the values of R^^ may be the same or diflferent; 
m is 0-2; wherein the values of may be the same or different; 
n is 1-3; wherein the values of may be the same or different; 
5 R^^R^^andR^^ are independently selected from halo, nitro, cyano, hydroxy, amino, 

carboxy, carbamoyl, mercapto, sulphamoyl, CMalkyl, C2^alkenyl, C2-4alkynyl, CMalkoxy, 
CMalkanoyl, C^alkanoyloxy, iV-(CMalkyl)amino, Ar,7\r-(Ci^alkyl)2amino, 
CMalkanoylamino, A^(CMalkyl)carbamoyl, A^,Ar-(CMalkyl)2carbamoyl, CMalkylS(0)a 
wherein a is 0 to 2, Ci-4alkoxycarbonyl, iV-(Ci.4alkyl)sulphamoyl and 
10 iV;iV-(CMalkyl)2Sulphamoyl; wherein R^^, R^^ and R^^ may be independently optionally 
substituted on carbon by one or more R^^; 

R*^ and R^® are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercs^to, sulphamoyl, Ci^alkyl, C2-4alkenyl, C2-4alkynyl, CMalkoxy, 
CMalkanoyl, CMalkanoyloxy, JV-(CMalkyl)amino, iy;iV-(CMalkyl)2amino, 
1 5 CMalkanoylamino, iV^(Ci-4alkyl)carbamoyl, jy;iV-(CMalkyl)2caibamoyl, CMalkylS(0)a 
wherein a is 0 to 2, CMalkoxycaibonyl, i\r-(Ci^alkyl)sulphamoyl, 

iy;iV-(CMalkyl)2Sulphamoyl, caibocyclyl, heterocyclyl, sulpho, sulphino, amidino, phosphono, 
-P(0)(OR")(OR^, -P(0)(OH)(OR^), .P(0)(OH)(R") or -P(0)(OR')(R^), wherein R' and R^ are 
independently selected from Ci-ealkyl; wherein R^^ and R^^ may be independently optionally 

20 substituted on carbon by one or more R^; 

R^^ and R^^ are independently selected from halo, hydroxy, cyano, carbamoyl, ureido, 
anaino, nitro, carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, 
methyl, ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, methoxycarbonyl, formyl, acetyl, 
formamido, acetylamino, acetoxy, methylamino, dimethylamino, iV^methylcarbamoyl, 

25 7V;7V-dimethylcarbamoyl, methylthio, methylsulphinyl, mesyl, iV-methylsulphamoyl and 
A^,iV-dimethylsulphamoyl; 

or aphannaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

Further suitable compounds possessing IBAT inhibitory activity have the following 
structure of formula (H): 
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(FI) 

wherein: 

is selected from hydrogen or Ci^alkyl; 
5 One of and R^ are selected from hydrogen or Ci^alkyl and the other is selected 

from Ci.6alkyl; 

R* and R^ are indepmdently selected from hydrogen, hydroxy, amino, mercapto, 
Ci-ealkyl, Ci^alkoxy, Ar-(Ci-6alkyl)amino, iV;7V-(Ci^alkyl)2amino, Ci^alkylS{0)a wherein a is 
0to2; 

10 R^ is selected from halo, nitro, cyano, hydroxy, amino, caiboxy, carbamoyl, mercapto, 

sulphamoyl, Ci^alkyl, Ca-ealkenyl, C2-6alkynyl, Ci-ealkoxy, Ci^alkanoyl, Ci-ealkanoyloxy, 
iNKCi-6alkyl)amino, iV;iV^(Ci-6alkyl)2amino, Ci^alkanoylamino, iV-(Ci.6alkyl)carbamoyl, 
JV;Ar-(Ci-6alkyl)2carbamoyl, Ci^alkylS(0)a wherein a is 0 to 2, Ci-ealkoxycarbonyl, 
7\KCi-6alkyl)sulphamoyl and iV;iV^(Ci^alkyl)2Sulphamoyl; 

15 vis 0-5; 

one of R^ and R^ is a group of formula (FIA): 




(HA) 

R^ and R* and the other of R"* and R^ are independently selected from hydrogen, halo, 
20 nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci^alkyl, 

Ca-aalkenyl, C2-6alkynyl, Ci^alkoxy, Ci^alkanoyl, Ci-6alkanoyloxy, Ar-(Ci-6alkyl)amino, 
iV;^-(Ci^alkyl)2amino, Ci-6alkanoylamino, iV^(Ci-6alkyl)carbamoyl, 
iV;iV-(Ci^alkyi)2carbamoyl, Ci^alkylS(0)8 wherein a is 0 to 2, Ci^alkoxycarbonyl, 
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iV-<Ci-6alkyl)sulphainoyl andiy;iV^(Ci-6alkyl)2Sulphamoyl; wherein and and the other of 
R^ and R^ may be optionally substituted on carbon by one or more R^^; 

X is -0-, -N(R^)-, -S(0)b- or -CH(R>; wherein R* is hydrogen or Ci-6alkyl and b is 0- 

2; 



one or more substituents selected from R ; 

is hydrogen, Ci-ealkyl, carbocyclyl or heterocyclyl; wherein R^ is optionally 
substituted on carbon by one or more substituents selected from R^^; and wherein if said 
heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a group 
10 selected from R^^; 

is hydrogen or Ci^alkyl; 
is hydrogen or Ci-ealkyl; 
R^^ is hydrogen, halo, nitro, cyano, hydroxy, amino, caibamoyl, mercapto, 
sulphamoyl, hydroxyaminocarbonyl, Ci-ioalkyl, C2-ioalkenyl, Ca-ioalkynyl^ Ci-ioalkoxy, 
15 Ci-ioalkanoyl, CMoalkanoyloxy, Ar-(Ci-ioalkyl)amino, JV;Ar-(Ci-ioalkyl)2amino, 
iV;iy;iV-(Ci-ioa]kyl)3ammonio, Ci-ioalkanoylamino, J\^-(Gi.ioalkyl)carbamoyl, 
iV;7\r-(Ci.ioalkjd)2carbamoyl, Ci-ioalkylS(0)a wherein a is 0 to 2, JV-(CMoalkyl)sulphamoyl, 
i\r,iV^(Ci-ioalkyl)2Sulphamoyl,7\^(Ci4oalkyl)sulph^ 
i\r,JV'-(Ci.ioalkyl)2Sulphamoylainino, Ci-ioalkoxycarbonylamino, carbocyclyl, 
20 caibocyclylCi.ioalkyl, heterocyclyl, heterocyclylCMoalkyl, 
carbocyclyl-(C i -i oalkylene)p-R^ ^ -(Cm oallcylene)q- or 

heterocyclyl-(CMoalkyleneX-R^^-(Ci.ioalkylaie)s-; wherein R^° is optionally substituted on 
carbon by one or more substituents selected from R^; and wherein if said heterocyclyl 
contains an -NH- group, that nitrogen may be optionally substituted by a group selected from 
25 R^^ or R^° is a group of formula (FIB): 



5 



Ring A is aryl or heteroaryl; wherein Ring A is optionally substituted on carbon by 




30 
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iy;7V-(Ci.ioalkyl)2carbamoyl, Ci-ioalkylS(0)a wherein a is 0 to 2, iV-(Ci-ioalkyl)sulphamoyl, 
iV;iV'-(Ci.ioalkyl)2Sulphamoyl,i\r"(Ci.ioalkyl)sulpha^ 

jy;^-(Ci.ioalkyl)2Sulphamoylaiiiino, carbocyclyl or heterocyclyl; wherein R^^ and R^^ may be 
independently optionally substituted on carbon by one or more substituents selected from R^^; 
5 and wherein if said heterocyclyl contains an -NH- group, that nitrogen may be optionally 
substituted by a group selected from R^^; 

R^'^ is selected from hydrogen, halo, carbamoyl, sulphamoyl, hydroxyaminocarbonyl, 
Ci-ioalkyl, C2.ioalkenyl, C2.ioalkynyl, Ci-ioalkanoyl, Ar-(Ci.ioalkyl)carbamoyl, 
7/;A^-(CMoalkyl)2carbamoyl, Ci-ioallcylS(0)a wherein a is 0 to 2, Ar-(Ci.ioalkyl)sulphamoyl, 

1 0 iy,iV-(Ci-ioalkyl)2Sulphamoyl, iV-(CMoalkyl)sulphamoylamino, 

7y;i\r-(Ci.ioalkyl)2Sulphamoylamino, carbocyclyl, carbocyclylCi.ioalkyl, heterocyclyl, 
heterocyclylCi-ioalkyl, carbocyclyl-(CMoalkylene)p-R^^-(Ci-ioalkylene)q- or 
heterocyclyl-(Ci-ioalkylene)rR^^-(CMoalkylene)s-; wherein R^^ maybe optionally substituted 
on carbon by one or more substituents selected from R^^; and wherein if said heterocyclyl 

1 5 contams an -NH- group, that nitrogen may be optionally substituted by a group selected from 
R^^ or R'^ is a group of formula (IC): 

O 

(FIC) 

R^^ is hydrogen or Ci-^alkyl; 
20 R^^ is hydrogen or Ci-^alkyl; wherein R*^ may be optionally substituted on carbon by 

one or more groups selected from R''^; 

n is 1-3; wherein the values of R^ may be the same or different; 
R^^ R^^ R^^ R^, R^, R^^ or R^^ are independently selected from halo, nitro, cyano, 
hydroxy, amino, carbamoyl, mercapto, sulphamoyl, hydroxyaminocarbonyl, Ci-ioalkyl, 
25 C2-ioalkenyl, C2.ioalkynyl, CMoalkoxy, Ci.ioalkanoyl, Ci-ioalkanoyloxy, iV^(Ci-ioalkyl)amino, 
iy;iV-(Ci.ioalkyl)2amino, 7y;^,iV-(Ci-ioalkyl)3ammonio, Ci-ioalkanoylamino, 
iSr-(Ci.ioalkyl)caibamoyl, //,7V-(Ci-ioalkyl)2caibamoyl, Ci-ioalkylS(0)a wherein a is 0 to 2, 
7/-(Ci-ioaIkyl)sulphamoyl, iy;iV-(CMoalkyl)2Sulphamoyl, 7V-(Ci-ioalkyl)sulphamoylamino, 
^,-A/'-(CMoalk)i)2Sulphamoylamino, Ci.ioalkoxycarbonylamino, carbocyclyl, 
30 caibocyclylCMoalkyl, heterocyclyl, heterocyclylCi-ioalkyl, 
carbocyclyl-(Ci.ioalkyleneVR^^-(Ci.ioalkylOTe)q-or 
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heterocyclyl.(Ci.ioalkylene)rR^^-(Ci.ioalkylene)sS wherein R", R*^ R^^ R^^ R^^ or R^^ 
may be independently optionally substituted on carbon by one or more R^^; and wherein if 
said heterocyclyl contains an -NH- group, that nitrogen may be optionally substituted by a 
group selected from R^^; 
5 B}\ B}\ R^^ or R^^ are independently selected from -0-, -NR^^-, -S(0)x-, 

-NR^^C(0)NR^^-, .NR^^C(S)NR^^-, -OC(0)N-C-, -NR^^C(O)- or -C(0)NR^^-; wherein R^^ is 
selected from hydrogen or Ci^alkyl, and x is 0-2; 

p, q, r and s are independently selected from 0-2; 

R^^ is selected from halo, hydroxy, cyano, carbamoyl, ureido, amino, nitro, carbamoyl, 
10 mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, methyl, ethyl, methoxy, ethoxy, 
vinyl, allyl, ethynyl, formyl, acetyl, formamido, acetylamino, acetoxy, methylamino, 
dimethylamino, AT-methylcarbamoyl, iV^iV-dimethylcarbamoyl, methylthio, methylsulphinyl, 
mesyl, iV^methylsulphamoyl, TVliV^dimethylsulphamoyl, iV-methylsulphamoylamino and 
i^,iV^-dimethyl5ulphamoylamino; 
15 R^^ R", R^^ R^® or R^^ are independently selected from Ci-ealkyl, Ci-ealkanoyi, 

Ci^alkylsulphonyl, Ci^alkoxycarbonyl, carbamoyl, i^-(Ci^alkyl)carbamoyl, 
7V|iV-(Ci^a]kyI)carbamoyl, ben^l, benzyloxycarbonyl, benzoyl and phenylsulphonyl; 
or a phaimaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof 
Additional suitable IBAT iiihibitors include any one of the following compounds: 
20 l,l-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(iV-{(R)-a-[/^^ 

ethyl)carbamoyl]-4-hydroxybenzyl}caibamoylmethoxy)-2,3,4,5-tetrahydro-l,2,5- 
benzothiadiazepiue; 

1 ,l-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(;\^ {(R)-a4iV-(^^^ 

hydroxypropyl)carbamoyl]-4-hydroxybeiizyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-l,2,5- 
25 benzothiadiazepiae; 

l,l-dioxo-3,3-dibutyl'5-phenyl-7-methyltWo-8-(i\r-{(R)-a-[^^^^ 

methylpropyl)carbamoyl]-4-hydroxybenzyl}caibamoyhnethoxy)-2,3,4,5-tetrahydro-l,2,^ 

benzothiadiazepine; 

l,l-dioxoO,3-dibutyl-5-phenyl-7-methylthio-8KiV^{(R)-a-[i^^ 

30 caibamoyl]-4-hydroxybenzyl}caibamoylmethoxy)-2,3,4,5-tetrahydro-lA5- 
benzothiadiazq)ine; 

l,l-dioxo-3,3-diT)utyl-5-phenyl-7-methylthio-8-(Ar-{(R)^x-^^^ 

carbamoyl]benzyl} carbamoyhnethoxy)-2,3,4,5-tetrahydro- 1 ,2,5-benzotbiadiazepine; 
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14-dioxo-33-dibutyl-5-phenyl-7-methylthio-8<^-{(R)-^^ 
carbamoyl]benzyl}carbamoylmethoxy)-23A5-tetrahydro-l,2,5-be^ 
1 , l-dioxo-33-dibulyl-5-phenyl-7-methyltMo-8<iV^ {(R) 
hydroxypropyl)carbamoyl]benzyl}carbamoybnethoxy)-23,4,54etrahyd^^ 

5 benzothiadiazepine; 

lJ-dioxo-3,3-dibutyl-5-phenyl-7'methylthio-8-(7/-{(R>a^ 
hydroxybenzyl}carbamoybiiethoxy)-2354,5-tetrahydro-l,2,5-benzothiadiazepine; 
l,l-dioxoO,3-dibutyl-5-phenyl-7-methylthio-8-(^^{(R)-^^ 
carboxyethyl)carbamoyl]-4-hydroxybenzyl}carbamoyhnethoxy)-2,3,4,5-tet^ 

10 benzothiadiazepine; 

l,l-dioxo-33<libutyl-5-phenyl-7-meaylthio-8-(Ar-{0R^ 

methylthioethyl)caibamoyl]benzyl} carbamoylmethoxy)-2,3 ,4,5-tetrahydro- 1 ,2,5- 
benzothiadiazepine; 

l,^dioxo-3,3-dibuty^5-pheny^7-methyltWo-8-(^'.{(R>a^ 
15 carboxyethyl)carbamoyl]propyl}carbamoyl]benzyl}carbamoybnethox^^ 
1 ,2,5-beiizothiadiazepine; 

l,l-dioxo-3,3-(iibutyl-5-phenyl-7-methylthio-8-(i\r-{(R)-a-[^^ 
methylpropyl)carbamoyl]benzyl}carbamoylinethoxy)-2,3,4,5-tetrahydro-l,2,5- 
benzothiadiazepine; 
20 14-Dioxo-3,3-dibutyl-5-phenyl-7-methyltMo-8<iV-{(R)-a-[A^^ 

carbamoyl]-4-hydroxybenzyl}caibamoylmethoxy)-2,3,4,5-tetrahydro-l,2,5- 
benzothiadiazepine; 

lJ-Dioxo-3,3-dibutyi-5-phenyl-7-methylfhio-8-[^^((R/S)-a-{7\^^ 
(3,4-dihydroxyphenyl)prop-2-yl]carbamoyl}-4-hydroxybenzyl)caib^ 
25 tetrahydro- 1 ,2,5-benzothiadiazqpine; 

lJ-Dioxo-33-dibutyl-5-phenyl-7-methylthio-8-(iV-{(R)-a-[W 
2,3,4,5,6-pentahydroxyhexyl)carbamoyl]-4-hydroxybenzyl}caibamoyhnethoxy)-2,^ 
tetrahydro-l,2,5-beiizothiadiazepine; and 
l,l-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(iS^-{(R>a-[i^^^^ 
30 2,3,4,5,6-pentahydroxyhexyl)carbamoyl]benzyl}carbamoyhnethoxy)-2,3,4,5-tet^ 
1 ,2,5-benzothiadiazepine; 
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Compounds of formula (AI), (BI), (CI), (DI), (EI) and (FT) or a phannaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof may be prepared by 
processes known in the art. 

Suitable HMG Co-A reductase inhibitors, phannaceutically acceptable salts, solvates, 
5 solvates of such salts or prodrugs thereof are statins well known in the art. Particular statins 
are fluvastatin, lovastatin, pravastatin, simvastatin, atorvastatin, cerivastatin, bervastatin, 
dalvastatin, mevastatin and rosuvastatin, or a phannaceutically acceptable salt, solvate, 
solvate of such a salt or a prodrug thereof A particular statin is atorvastatin, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof A more 
10 particular statin is atorvastatin calcium salt. A further particular statin is rosuvastatin, or a 
phannaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof A 
preferable particular statin is rosuvastatin calcium salt. 

In a particular aspect of the invention an BBAT inhibitor or a phannaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof is an IB AT inhibitor or a 
1 5 phannaceutically acceptable salt thereof. 

In a further particular aspect of the invention an HMG CoA reductase inhibitor or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof is an 
HMG CoA reductase inhibitor or a phannaceutically acceptable salt thereof 

Suitable phannaceutically acceptable salts of the above compounds are, for example, 
20 an acid-addition salt of a compoimd of the invention which is sufficiently basic, for example, 
an acid-addition salt with, for example, an inorganic or organic acid, for example 
hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric, acetate or maleic 
acid. In addition a suitable pharmaceutically acceptable salt of a compound which is 
sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an alkaline 
25 earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an 
organic base which affords a physiologically-acceptable cation, for example a salt with 
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 

The compounds may be administCTed in the form of a pro-drug which is broken down 
30 in the human or animal body to give the parent compound. Examples of pro-drugs include in 
vivo hydrolysable esters and in vivo hydrolysable amides. 

An in vivo hydrolysable ester of a conq)ound containing caiboxy or hydroxy groiq) is, 
for example, a phannaceutically acceptable ester which is hydrolysed in the human or animal 
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body to produce the parent acid or alcohol. Suitable pharmaceutically acceptable esters for 
carboxy include Ci^alkoxymethyl esters for example methoxymethyl, Ci^alkanoyloxymethyl 
esters for example pivaloyloxymethyl, phthalidyl estCTS, Ca-scycloalkoxycarbonyloxyCi-ealkyl 
esters for example 1-cyclohexylcarbonyloxyethyl; l,3-dioxolen-2-onylmetliyl esters for 
5 example 5-methyl-l,3-dioxolen-2-onyhnethyl; and Ci-ealkoxycarbonyloxyethyl esters for 
example 1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the 
compounds. 

An in vivo hydrolysable ester of a compound containing a hydroxy group includes 
inorganic estCTS such as phosphate esters and a-acyloxyalkyl ethers and related compounds 

10 which as a result of the in vivo hydrolysis of the ester breakdown to give the parent hydroxy 
group. Examples of a-acyloxyalkyl ethers include acetoxymefhoxy and 
2,2-dimethylpropionyloxy-methoxy. A selection of m vivo hydrolysable ester forming groups 
for hydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and 
phenylacetyl, alkoxycarbonyl (to give alkyl carbonate esters), disdkylcarbamoyl and 

15 7\r-(dialkylaminoethyl)-Ar-alkylcarbamoyl (to give carbamates), dialkylaminoacetyl and 
carboxyacetyl. Examples of substituents on benzoyl include morpholino andpiperazino 
linked from a ring nitrogen atom via a methylene group to the 3- or 4- position of the benzoyl 
ring. 

A suitable value for an in vivo hydrolysable amide of a compound containing a 
20 carboxy group is, for example, a AT-Ci-ealkyl or 7S^, AT-di-Ci^alkyl amide such as A^'-methyl, 
iV-ethyl, iV-propyl, iV;iV-dimethyl, iV-ethyl-iV-methyl or TV; JV-diethyl amide. 
Experimental 
Material 

In the following section Compomd (I) refers to (3i?,5iJ)-3-butyl-3-ethyH,l-dioxido- 
25 5-phenyl-2,3,4,5-tetrahydro-l,4-benzothiazepin-8-yl p-D-glucopyranosiduronic acid (EP 
864582): 




Atorvastatin calcium salt (40mg tablets) was ground into fine particles and mixed into 
regular mouse R3-chow which then was pelleted (0.05% w:w). Compound (I) was dissolved 
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in polyethanylglycol (PEG):ethanol:solutol: Water (4:1 :0.5 :8.5) vehicle and administered by 

gavage once a day in the afternoon. 

Animals 

Altogether 54 female LDL receptor/ApoE deficient mice were used (5 to 6 weeks old 
5 weighing 25 to 30 g at the start of the study; obtained firom B&M/AS , Denmark). They were 
kept under standardized conditions with free access to water and chow. The Ught-cycle hours 
were between 6:00 a.m. and 6:00 p.m. In experiment I, the dose response study, the mice were 
treated with Compoimd (I) by gavage once a day in the afternoon the first three days and in 
the morning the last day. The control group on regular R3-chow received the vehicle by 
10 gavage. Li experiment U, the combination study, atorvastatin calcium salt (0.05%) was mixed 
with R3 chow. The mice received atorvastatin calcium salt (0.05% in chow) and/or 
Compound (I) by gavage for 7 days. The control group received R3 chow and vehicle. 
Plasma collection 

Mice were starved 3 hours before fliey were scarified at 10 a.m. Animals were 
1 5 anaesthetized with isofluran, bled by cardiac puncture, and thereafter killed by cervical 
dislocation. Blood was collected into EDTA containing tubes, plasma was separated by 
centrifiigation and stored at -70°C. 
Cholesterol assay 

Cholesterol in plasma and in FPLC on line measurement was performed witbi a 
20 conmiercial cholesterol kit fiiom Roche Diagnostics, GmbH, Germany, Cholesterol, CHOD- 
PAP 1489437. 
Triglyceride assay 

Triglycerides in plasma was measured by using a commercial reagent kit, firom Roche 
Diagnostics, GmbH, Germany, Triglycerides/GB, 450032. 

25 Size-fractionatioD of lipoproteins by miniaturized on-line FPLC , 

The cholesterol distribution profiles were measured by using a size exclusion high 
performance liquid chromatography system, SMART, with colunm Superose 6 PC 3.2/30, 
(Amersham Pharmacia Biotec, Uppsala, Sweden). The chromatographic system was linked to 
an air segmented continuous flow system for online post-derivatization analysis of total 

30 cholesterol by using enzymatic colorimetric reagents. The SMART-system was connected to 
a sample injector, (Gina 50, Gynkotek HPLC, Germering, GmbH). Elution buffer consisted of 
O.OIM Tris, 0.03 M NaCl, pH 7.40, flow rate 35 ml/min. The on line flow system was 
equipped with a peristaltic pump, flow rate 0.7 ml/min, and an incubation coil for 8 minutes at 
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37^C. The absorbance was measured at 500 nm with a UVAHB detector, (Jasco lJV-970, 
Jasco International Co, Ltd, Japan). Data ware integrated with a Chromeleon chromatography 
data system (Gynkotek HPLC, Gemiering GmbH). The distribution of lipoproteins was 
continuously measured as total cholesterol by using enzymatic colorimetric reagent, 

5 reconstituted in water, double volume compared to manufacturer instructions. The 

commercial kits were from Roche Diagnostics, GmbH, Germany, Cholesterol, CHOD-PAP 
1489437. The separation was performed within 60 minutes on a 10 |al sample. The integrated 
area of the fractions was expressed in molar concentration. The various peaks in the profiles 
are designated LP-remnants, LDL, and HDL for simpUcity, even though it is clear that the 

10 separation is determined primarily by the size of the lipoproteins. 
Results 

With the aim to determine the effect of the EBAT inhibitor, Compound (I), on the level 
of plasma lipids in LDLrecq)tor/ApoE deficient mice, groups of animals received vehicle or 
Compound (I) at increasing doses (0.62, 2.5, 10 and 40 fimol/kg/day) for 3.5 days. Compound 

15 Q) treatment reduced total plasma cholesterol dose dependently, and a 40% reduction was 
obtained at the highest dose. Plasma triglycerides were not significantly altered although a 
tendency for an increase was seen. To analyze plasma lipoproteins in detail, plasma 
lipoprotein patterns were generated after separation of plasma by FPLC. The results showed 
that the reduction in plasma cholesterol occurred in LP-renmants (63% reduction) and LDL 

20 (23% reduction) fractions, whereas there was no reduction of HDL cholesterol, if anything an 
increase was seen (Table 1). 

Table 1 : Treatment for three days of LDLreceptor/ApoE deficient receptor knock-out mice 
with increasing doses of Compound (D 





Controls 


0.625 
p,mol/kg/day 


2.5 

^mol/kg/day 


10 

|j,mol/kg/day 


40 

^mol/kg/day 


Plasma lipids/ 
lipoproteins 


100% 




[Change compared to control group 


TG^(iiiM) 


2.7 


13 


16 


23 


8 


Cliol'(mM) 


20.1 


-9 


-28 


-35 


-40 


LP-remnants 
(mM) 


10.1 


-27 


-45 


-54 


-63 


LDL(mM) 


9.2 


8 


-14 


-20 


-23 
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HDL(iiiM) 


0.8 


29 


27 


36 


45 


LP-renmants + 
LDL/HDL 


24.0 


-30 


-45 


-55 


-62 



TG = Plasma triglycerides 
Choi = plasma total cholesterol 



Atorvastatin calcium salt alone (0.05% in diet approximately 80-lOOmg/kg/day) 
reduced total plasma cholesterol by 25% whereas Compound (T) (10 jjunol/kg/day) resulted in 

5 a 40% reduction. The combined treatmait using both drugs resulted in a further reduction so 
that a 63% reduction was obtained (Table 2, Fig. 2). Atorvastatin calcium salt alone and the 
combination of atorvastatin calcium salt and Compound (I) reduced plasma triglycerides by 
60% and 40% respectively. Compound Q) treatment alone had no effect on the plasma 
triglyceride level m this study. FPLC analysis of plasma (Figure 1) showed that the reduction 

10 of cholesterol by atorvastatin calcium salt was limited to LDL particles only (44% reduction) 
while Compound (J) treatment strongly reduced both LDL (30% reduction) and LP-renmants 
cholesterol (62% reduction) (Fig.2). The combination of the two drugs resulted in a furthCT 
reduction of cholesterol particularly within LDL particles so that a 64% reduction was 
obtamed. An increase (22%) in HDL cholesterol was seen after treatment with Compound (I) 

1 5 alone, or in combination with atorvastatin calcium salt (1 5%). 
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Figure 1 : The lipoprotein profile of LDLreceptor/ApoE deficient knock-out mice treated with 
Compound (D alone or in combination with atorvastatin calcium salt. 
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Table 2: Plasma lipid levels in LDLreceptor/ApoE deficient double knock-out mice after 
5 treatment with Compound (Tt, atorvastatin calcium salt or combination of the two compounds 
for one week. 





Controls 


Compounder 


Atorvastatin 
calcium salt 


Combination 


Plasma lipids/ lipoproteins 


100% 


% Change compared to control group 


TG'(mM) 


2.1 


7 


-59 


-43 


Chol^(inM) 


16.9 


-42 


-24 


-64 


LP-renmants (mM) 


7.6 


-62 


-2 


-69 


LDL (mM) 


8.7 


-29 


-43 


-64 


HDL(mM) 


0.6 


22 


-22 


15 


LP-remnants+LDL/HDL 


25.8 


-54 


2 


-71 



' TG = Plasma triglycerides 
^ Choi = Plasma total cholesterol 
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Fipire 2: Treatment of LDLreceptor/ApoE deficient knock-out mice for one week with 
Compoimd fP or atorvastatin calcium salt as monotherapy or in combination. 

The combination of atorvastatin calcium salt and Compound (I) showed a synergistic 
5 effect on the ratio of (LP-remnants + LDL-cholesterol)/(HDL-cholesterol). 

Therefore according to another aspect of the invention, there is provided a method of 
testing whether an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of 
such a salt or a prodrug thereof has any one of the following effects: 

i) lowering total cholesterol; optionally in combination with an HMG CoA reductase 

10 inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof; 

ii) lowering LP-remnants; optionally in combination with an HMG CoA reductase inhibitor, 
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof; 

iii) lowering LDL; optionally in combination with an HMG CoA reductase inhibitor, or a 
15 pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof; 

iv) raising HDL; optionally in combination with an HMG CoA reductase inhibitor, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof; or 

v) exhibits a synergistic effect in combination with an HMG CoA reductase inhibitor, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof on the 

20 lowering of the ratio of (LP-remnants + LDL-cholesterol)/(HDL-cholesterol); 
wherein the method of testing comprises administering the IBAT inhibitor, or a 
pharmaceutically acceptable sal^ solvate, solvate of such a salt or a prodrug thereof, to a 
transgenic LDL receptor and/or ApoB deficirat non-human maniTnal optionally in 
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combination with an HMG CoA reductase inhibitor, or a phaimaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof; and determining whether there has been an 
effect on any one of (i) - (v) above on the non human mammal. 

In one aspect of the mvention the non-human mammal is a rodent. 

5 In another aspect of the invention the non-human mammal is a mouse. 

In one aspect of the invention the method of testing relates to an IB AT inhibitor, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof without 
the HMG CoA reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of 
such a salt or a prodrug thereof 

10 In another aspect of the invention the method of testing relates to an DBAT inhibitor, 

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof in 
combination with an HMG CoA reductase inhibitor, or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug tfa^eof 

In one aspect of the invention the method of testing relates to testing whether an IBAT 

1 5 inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof exhibits a synergistic effect in combination wifli an HMG CoA reductase inhibitor, or 
a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof on the 
lowering of the ratio of (LP-remnants + LDL-cholesterol)/(HDL-cholesterol) 

In one aspect of the invention the transgenic non-human mammal is both LDL 

20 receptor and ApoE deficient. 

Therefore according to flie present invention, there is provided a method of treating 
hypercholesterolemia and/or other forms of dysUpidaemia wherein said hypercholesterolemia 
and dyslipidaemias are characterized by defects in lipoproteins or their receptors, in a 
warm-blooded animal, such as man, in need of such treatment which comprises administering 

25 to said animal an effective amount of an BAT inhibitor, or a pharmaceutically acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof. 

Therefore according to the present invention, there is provided a method of lowering 
abnormal cholesterol and triglyceride levels and the composition of the different lipoproteins 
concerning cholesterol, triglycerides, and apoUpoproteins in a warm-blooded animal, such as 

30 man, with hypercholesterolemia and/or other forms of dysUpidaemia wherein said 

hypercholesterolemia and dyshpidaemias are characterized by defects in lipoproteins or their 
receptors, in a warm-blooded animal, such as man, in need of such treatment which comprises 
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adininistering to said animal an effective amount of an IB AT inhibitor, or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof 

Therefore according to the present invention, th^e is provided a method of treating 
hypercholesterolemia and/or other forms of dyslipidaemia wherein said hypercholesterolemia 

5 and dyslipidaemias are characterized by defects in lipoproteins or their receptors, in a 

warm-blooded animal, such as man, in need of such treatment which comprises administering 
to said animal an effective amoimt of an IB AT inhibitor, or a pharmaceutically acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof in combination with an effective 
amoxmt of an HMG Co- A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, 

10 solvate of such a salt or a prodrug thereof 

Therefore according to the present invention, there is provided a method of lowering 
abnormal cholesterol and triglyceride levels and the composition of the different lipoproteins 
concerning cholesterol, triglycerides, and apolipoproteins in a warm-blooded animal, such as 
man, with hypercholesterolemia and/or other forms of dyslipidaemia wherein said 

1 5 hypercholesterolemia and dyslipidaemias are characterized by defects in lipoproteins or tiieir 
receptors, in a warm-blooded animal, such as man, in need of such treatment which comprises 
administering to said animal an eflFective amount of an IB AT inhibitor, or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof in combination with an 
effective amount of an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, 

20 solvate, solvate of such a salt or a prodrug thereof 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises an IBAT inhibitor, or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof, in association with a pharmaceutically 
acceptable diluent or carrier for use in the treatment of hypercholesterolemia and/or other 

25 forms of dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are 
characterized by defects in lipoproteins or their receptors. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises an IBAT inhibitor, or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof, in association with a pharmaceutically 

30 acceptable diluent or carrier for use in lowering of abnormal cholesterol and triglyceride 

levels and the composition of the different lipoproteins concerning cholesterol, triglycerides, 
and apohpoproteins in a warm-blooded animal, such as man, with hypercholesterolemia 
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and/or other forms of dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias 
are characterized by defects in lipoproteins or their receptors. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises an IBAT inhibitor, or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof, and an HMG Co-A reductase inhibitor, or 
a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in 
association with a pharmaceutically acceptable diluent or carrier for use in the treatment of 
hypercholesterolemia and/or other forms of dyslipidaemia wherein said hypercholesterolemia 
and dysUpidaemias are characterized by defects in lipoproteins or their receptors. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises an DBAT inhibitor, or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof, and an HMG Co-A reductase inhibitor, or 
a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in 
association with a pharmaceutically acceptable diluent or carrier for use in lowering of 
abnormal cholesterol and triglyceride levels and the composition of the different lipoproteins 
concerning cholesterol, triglycerides, and apolipoproteins in a warm-blooded animal, such as 
man, with hypercholesterolemia and/or other forms of dyslipidaemia wherein said 
hypercholesterolemia and dyslipidaemias are characterized by defects in lipoproteins or then: 
receptors. 

According to a fiirther aspect of the invention there is provided a pharmaceutical 
composition which comprises an IBAT inhibitor, or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof, in association with a pharmaceutically 
acceptable diluent or carrier, in combination with a pharmaceutical composition which 
comprises an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, 
solvate of such a salt or a prodrug thereof, in association with a pharmaceutically acceptable 
diluent or carrier for use in the treatment of hypercholesterolemia and/or other forms of 
dysUpidaemia wherein said hypercholesterolemia and dyslipidaemias are characterized by 
defects in Upoproteins or their receptors. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises an IB AT inhibitor, or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof, in association with a pharmaceutically 
acceptable diluent or carrier, in combination with a pharmaceutical composition which 
comprises an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate. 
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solvate of such a salt or a prodrug thereof, in association with a pharmaceutically acceptable 
diluent or carrier for use in lowering of abnormal cholesterol and triglyceride levels and the 
composition of the different Upoproteins concerning cholesterol, triglycerides, and 
apolipoproteins in a warm-blooded animal, such as man, with hypercholesterolemia and/or 
other forms of dyslipidaemia wherein said hypercholesterolemia and dysUpidaemias are 
characterized by defects in Upoproteias or their receptors. 

The pharmaceutical compositions maybe in a form suitable for oral administration, 
for example as a tablet or capsule, for parenteral injection (including intravenous, 
subcutaneous, intramuscular, intravascular or infusion) as a sterile solution, suspension or 
emulsion, for topical administration as an ointment or cream or for rectal administration as a 
suppository. In general the above compositions may be prepared in a conventional manner 
using conventional excipients. 

According to a further aspect of the present invention there is provided a kit 
comprising an IB AT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, and an HMG Co- A reductase inhibitor, or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof; optionally with 
instructions for use; for use in the treatment of hypercholesterolemia and/or other forms of 
dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are characterized by 
defects in Upoproteins or their receptors. 

According to a fiirttier aspect of the present invention there is provided a kit 
comprising an IB AT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, and an HMG Co-A reductase inhibitor, or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof; optionally with 
instractions for use; for use in lowering of abnormal cholesterol and triglyceride levels and 
the composition of the different lipoproteins concerning cholesterol, triglycerides, and 
apoUpoproteins in a warm-blooded animal, such as man, with hypercholesterolemia and/or 
other forms of dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are 
charactCTized by defects in Upoproteins or their receptors. 

According to a further aspect of the present invention there is provided a kit 
comprising: 

a) an IB AT inhibitor, or a phannaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thoreo^ in a first unit dosage form; 
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b) an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof; in a second unit dosage form; and 

c) container means for containing said first and second dosage forms; and optionally 

d) with instructions for use; 

for use in the treatment of hypercholesterolemia and/or other forms of dyslipidaemia wherein 
said hypercholesterolemia and dysUpidaemias are characterized by defects in lipoproteins or 
their receptors. 

According to a further aspect of the present invention there is provided a kit 
comprising: 

a) an IB AT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, in a first imit dosage form; 

b) an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof; in a second unit dosage form; and 

c) container means for containing said first and second dosage forms; and optionally 

d) with instructions for use; 

for use in lowering of abnormal cholesterol and triglyceride levels and the composition of the 
different lipoproteins concerning cholesterol, triglycerides, and apolipoprotems in a 
waim-blooded animal, such as man, with hypercholesterolemia and/or other forms of 
dyslipidaemia wherein said hypercholesterolemia and dysUpidaemias are characterized by 
defects in Upoproteins or their receptors. 

According to a further aspect of the present invention there is provided a kit 
comprising: 

a) an IB AT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, together with a pharmaceutically acceptable diluent or carrier, in a first unit 
dosage form; 

b) an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof, in a second unit dosage form; and 

c) container means for containing said first and second dosage forms; and optionally 

d) with instructions for use; 

for use in the treatment of hypercholesterolemia and/or other forms of dyslipidaemia wherein 
said hypercholesterolemia and dysUpidaemias are characterized by defects in Upoproteins or 
their receptors. 
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According to a further aspect of the present mvention there is provided a kit 
comprising: 

a) an IB AT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, together with a phannaceutically acceptable diluent or carrier, in a first unit 
dosage form; 

b) an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof, in a second imit dosage form; and 

c) container means for containing said first and second dosage forms; and optionally 

d) with instructions for use; 

for use in lowering of abnonnal cholesterol and triglyceride levels and the composition of the 
different lipoproteins concerning cholesterol, triglycerides, and apoUpoproteins in a 
warm-blooded animal, such as man, with hypercholesterolemia and/or other forms of 
dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are characterized by 
defects in lipoproteins or their receptors. 

According to another feature of the invention there is provided the use of an IB AT 
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, in the manufacture of a medicament for use in the treatment of hypercholesterolemia 
and/or other forms of dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias 
are characterized by defects in lipoproteins or their receptors, in a warm-blooded animal, such 
as man. 

According to another feature of the invention there is provided the use of an IBAT 
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, in the manufacture of a medicament for use in lowering of abnormal cholesterol and 
triglyceride levels and the composition of the different lipoproteins concerning cholesterol, 
triglycerides, and apoUpoproteins in a warm-blooded animal, such as man, with 
hypercholesterolemia and/or other forms of dyslipidaemia wherein said hypercholesterolemia 
and dyslipidaemias are characterized by defects in lipoproteins or their receptors. 

According to another feature of the invention there is provided the use of an IBAT 
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, in combination with an HMG Co-A reductase inhibitor, or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in the manufacture of a 
medicament for use in the treatment of hypercholesterolemia and/or other forms of 
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dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are characterized by 
defects in Upoproteins or their receptors, in a warm-blooded animal, such as man. 

According to another feature of the invention there is provided the use of an IB AT 
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, in combination with an HMG Co-A reductase inhibitor, or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in the manufacture of a 
medicament for use in loweriag of abnormal cholesterol and triglyceride levels and the 
composition of the different lipoproteins concerning cholesterol, triglycerides, and 
apolipoproteins in a warm-blooded animal, such as man, with hypercholesterolemia and/or 
other forms of dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are 
characterized by defects in lipoproteins or their receptors. 

According to another feature of the invention there is provided the use of an IB AT 
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, in the treatment of hypercholesterolemia and/or other forms of dysUpidaemia wherein 
said hypercholesterolemia and dyslipidaemias are characterized by defects in lipoproteins or 
their receptors, in a warm-blooded animal, such as man. 

According to another feature of the invention there is provided the use of an IBAT 
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, in lowering of abnormal cholesterol and triglyceride levels and the composition of the 
different lipoproteins concerning cholesterol, triglycerides, and apolipoproteins in a 
warm-blooded animal, such as man, with hypercholesterolemia and/or other forms of 
dyslipidaemia wherein said hypercholesterolemia and dyslipidaCTuias are characterized by 
defects in lipoproteins or their receptors. 

According to another feature of the invention there is provided the use of an IBAT 
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, in combination with an HMG Co-A reductase mhibitor, or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in the treatment of 
hypercholesterolemia and/or other forms of dysUpidaemia wherem said hypercholesterolemia 
and dyslipidaemias are characterized by defects in lipoproteins or their receptors, in a 
warm-blooded animal, such as man. 

According to another feature of the invention there is provided the use of an IBAT 
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
th^eo^ in combination with an HMG Co-A reductase inhibitor, or a pharmaceutically 
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acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in lowering abnormal 
cholesterol and triglyceride levels and the composition of the different lipoproteins 
concerning cholesterol, triglycerides, and apolipoproterns in a warm-blooded animal, such as 
man, with hypercholesterolemia and/or other forms of dyslipidaemia wherein said 
5 hypercholesterolemia and dyslipidaemias are characterized by defects in lipoproteins or their 
receptors. 

According to a further aspect of the present invention there is provided a combination 
comprising an IB AT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, and an HMG Co-A reductase inhibitor, or a pharmaceutically 

10 acceptable salt, solvate, solvate of such a salt or a prodrug thereof, for use in the treatment of 
hypercholesterolemia and/or other forms of dyslipidaemia wherein said hypercholesterolemia 
and dyslipidaemias are characterized by defects in Upoproteins or their receptors. 

According to a further aspect of the present invention there is provided a combination 
comprising an IB AT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a 

1 5 salt or a prodrug thereof, and an HMG Co-A reductase inhibitor, or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, for use in lowering 
abnormal cholesterol and triglyceride levels and the composition of the different lipoproteins 
concerning cholesterol, triglycerides, and apolipoproteins in a wann-blooded animal, such as 
man, with hypercholesterolemia and/or other forms of dyslipidaemia wherein said 

20 hypercholesterolemia and dyslipidaemias are characterized by defects in lipoproteins or their 
receptors. 

According to a further aspect of the present invention tiiere is provided a combination 
treatment comprising the administration of an effective amount of an IB AT inhibitor, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, 

25 optionally together with a pharmaceutically acceptable diluent or carrier, in combination with 
an effective amount of an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof, optionally together with a 
pharmaceutically acceptable diluent or carrier to a warm-blooded animal, such as man in need 
of such therapeutic treatment for use in the treatment of hypercholesterolemia and/or other 

30 forms of dysUpidaemia wherem said hypercholesterolemia and dyslipidaemias are 
characterized by defects in lipoproteins or their receptors. 

According to a further aspect of the present invention there is provided a combination 
treatment comprising the administration of an effective amount of an IB AT inhibitor, or a 
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phannaceutically acceptable salt, solvate, solvate of such a salt or a prodrag thereof, 
optionally together with a phannaceutically acceptable diluent or carrier, in combination with 
an effective amount of an HMG Co-A reductase inhibitor, or a phaimaceutically acceptable 
salt, solvate, solvate of such a salt or a prodrug thereof, optionally together with a 
pharmaceutically acceptable diluent or carrier to a warm-blooded animal, such as man in need 
of such therapeutic treatment for use in lowering abnormal cholesterol and triglyceride levels 
and the composition of the different Upopioteins concerning cholesterol, triglycerides, and 
apolipoproteins in a warm-blooded animal, such as man, with hypercholesterolemia and/or 
other forms of dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are 
characterized by defects in lipoproteins or their receptors. 

The IB AT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, will normally be administered to a warm-blooded animal at a unit 
dose within the range 5-5000 mg per square meter body area of the animal, i.e. approximately 
0.01-50 mg/kg, and this would be expected to provide a therapeutically-effective dose. A unit 
dose from such as a tablet or capsule will usually contain, for example 1-250 mg of active 
ingredient In one aspect of the invention a daily dose in the range of 0.02-50 mg/kg is 
employed. In another aspect a daily dose in the rage of 0.02-20 mg/kg is employed. However 
the daily dose will necessarily be varied depending upon the host treated, the particular route 
of administration, and the severity of the illness bemg treated. Accordingly the optimum 
dosage may be determined by the practitioner who is treating any particular patient. 

The HMG Co A reductase inhibitor, or a phannaceutically acceptable salt, solvate, 
solvate of such a salt or a prodrug thereof, will normally be admmistered to a warm-blooded 
animal at a unit dose within the range 0.5-100 mg per day, and this would be expected to 
provide a therapeutically-effective dose. In one aspect of the invention a daily dose in the 
range of 10-80 mg per day is employed. In another aspect a daily dose in the rage of 10-20 mg 
per day is employed. However the daily dose will necessarily be varied depending upon the 
host treated, the particular route of administration, and the severity of the illness being treated. 
Accordingly the optimum dosage may be determined by the practitioner who is treating any 
particular patient 

The dosage of each of the two drugs and their proportions have to be composed so that 
the best possible treatment effects, as defined by national and international guidelines (which 
are periodically reviewed and re-defined), will be met 
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Claims 

1 . A method of treating hypercholesterolemia and/or other forms of dyslipidaemia 
wherein said hypercholesterolemia and dyslipidaemias are characterized by defects in 
5 lipoproteins or their receptors, in a warm-blooded animal, such as man, in need of such 
treatment which comprises administering to said animal an effective amount of an IBAT 
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof 

10 2. A melJiod of treating hypercholesterolemia and/or other forms of dyslipidaemia 
wherein said hypercholesterolemia and dyslipidaemias are characterized by defects in 
lipoproteins or their receptors, in a warm-blooded animal, such as man, in need of such 
treatment which comprises administering to said animal an effective amoimt of an IB AT 
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 

1 5 thereof in combination with an effective amount of an HMG Co-A reductase inhibitor, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof 

3. A pharmaceutical composition which comprises an IBAT inhibitor, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in 

20 association with a pharmaceutically acceptable diluent or carrier for use in the treatment of 
hypercholesterolemia and/or other fonns of dyslipidaemia wherein said hypercholesterolemia 
and dyslipidaemias are characterized by defects in lipoproteins or their receptors. 

4. A pharmaceutical composition which comprises an IBAT inhibitor, or a 

25 pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in 
association with a pharmaceutically acceptable diluent or carrier, in combination with a 
pharmaceutical composition which comprises an HMG Co-A reductase inhibitor, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, hx 
association with a pharmaceutically acceptable diluent or carrier for use in the treatment of 

30 hypercholesterolemia and/or other forms of dysUpidaemia wherein said hypercholesterolemia 
and dyslipidaemias are characterized by defects in Upoproteins or their receptors. 
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5. A phaimaceutical composition which comprises an IB AT inhibitor, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof^ and an 
HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such 
a salt or a prodrug thereof, in association with a pharmaceutically acceptable diluent or carrier 

5 for use in the treatment of hypercholesterolemia and/or other forms of dyslipidaemia wherein 
said hypercholesterolemia and dyslipidaemias are characterized by defects in lipoproteins or 
their receptors. 

6. The use of an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of 
10 such a salt or a prodrug thereof, in the manufacture of a medicament for use in the treatment 

of hypercholesterolemia and/or other forms of dysUpidaemia wherein said 
hypercholesterolemia and dyslipidaemias are characterized by defects in hpoproteins or their 
receptors, in a warm-blooded animal, such as man. 

15 7. The use of an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of 
such a salt or a prodrug thereof, in combination with an HMG Co-A reductase inhibitor, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof^ in the 
manufacture of a medicament for use in the treatment of hypercholesterolemia and/or other 
forms of dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are 

20 characterized by defects in lipoproteins or their receptors, in a warm-blooded animal, such as 
man. 

8. The use of an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of 
such a salt or a prodrug thereof, in the treatment of hypercholesterolemia and/or other forms 

25 of dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are characterized by 
defects in lipoproteins or their receptors, in a warm-blooded animal, such as man. 

9. The use of an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of 
such a salt or a prodrug thereof, in combination with an HMG Co-A reductase inhibitor, or a 

30 pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in the 
treatment of hypercholesterolemia and/or other forms of dyslipidaemia wherein said 
hypercholesterolania and dyslipidaemias are characterized by defects in lipoproteins or their 
receptors, in a warm-blooded animal, such as man. 
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10. A method of testing whether an IB AT inhibitor, or a phaimaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof has any one of the following effects: 

i) lowering total cholesterol; optionally in combination with an HMG CoA reductase 
inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 

5 thereof; 

ii) lowering LP-remnants; optionally in combination with an HMG CoA reductase inhibitor, 
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof; 

iii) lowering LDL; optionally in combination with an HMG CoA reductase inhibitor, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof; 

10 iv) raising HDL; optionally in combination with an HMG CoA reductase inhibitor, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof; or 
v) exhibits a synergistic effect in combination with an HMG CoA reductase inhibitor, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof on the 
lowering of the ratio of (LP-remnants + LDL-cholesterol)/(HDL-cholesterol); 

1 S wherein the method of testing comprises administering the IB AT inhibitor, or a 

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, to a 
transgenic LDL receptor and/or ApoB deficient non-human mammal optionally in 
combination with an HMG CoA reductase inhibitor, or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof; and determining whether there has been an 

20 effect on any one of (i) - (v) above on the non human mammal. 

11. A combination comprising an IB AT inhibitor, or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof, and an HMG Co-A reductase inhibitor, or 
a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, for use 

25 in the treatment of hypercholesterolemia and/or other forms of dyslipidaemia wherein said 
hypercholesterolemia and dysUpidaemias are characterized by defects in Upoproteins or their 
receptors. 

12. A combination comprising an IBAT inhibitor, or a pharmaceutically accq)table salt, 
30 solvate, solvate of such a salt or a prodrug thereof, and an HMG Co-A reductase inhibitor, or 

a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, for use 
in lowering abnormal cholesterol and triglyceride levels and the composition of the different 
lipoproteins concerning cholesterol, triglycerides, and apolipoproteins in a warm-blooded 
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animal, such as man, with hyp^cholesterolemia and/or other fonns of dyslipidaemia wherein 
said hypercholesterolemia and dyslipidaemias are characterized by defects in lipoproteins or 
their receptors. 

5 13, The method of treatment, pharmaceutical composition, use, method of testing or 
combination according to any one of claims 1-12 wherein the IB AT inhibitor is (3i?,5jR)-3- 
butyl-3 -ethyl- 1 , 1 -dioxido-5-phenyl-2,3,4,5-tetrahydro- 1 ,4-benzothiazepin-8-yl P-D- 
glucopyranosiduronic acid or a pharmaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof 

10 

14. The method of treatment, pharmaceutical composition, use, method of testing or 
combination according to any one of claims 1-12 wherein the IBAT inhibitor is selected from: 
l,l-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(^^{(R)-l'-phenyl4*-[Ar^^^ 
carbamoyl]methyl} carbamoyhnethoxy)-2,3,4,5-tetrahydro-l ,5-benzothiazepine; 

1 5 1 , l-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(iV- {(R)-a-[i\r'-(caiboxymethyl)carbamoyl]-4- 
hydn)xybenzyl}carbamoyhnethoxy)-2,3,4,5-tetrahydro-l,5-ben2othiazepine; 
14-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(iV-{(R>r.phenyl^ 
sulphoethyl)carbamoyl]methyl}caibamoyhnethoxy)-2,3,4,5-tetrahydro-l,5-benzothiaze^^^ 
l,l-dioxo-3-butyl-3.ethyl-5-phenyl-7-methyltMo-8-(J\r-{(R)- 

20 sulphoethyl)carbamoyl]methyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepm^^ 
l,l-dioxo-3,3-dibuty^5-phenyl-7-methylthio-8-(//-{(R)-a-[^^42-sul^^^ 
hydroxybenzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro- 1 ,5-benzothia2epine; 
l,l-dioxo-3-butyl-3-ethyl-5-phenyl~7-methylthio-8-(A^-{(R)-a-[A^H2-s^^^ 
carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepi^^ 

25 l,l-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(7V-{(R)-a-[A^'-(2- 

carboxyethyl)carbamoyl]benzyl}carbamoyhnethoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepine^ 
l,l-dioxo-3,3-dibutyl-5-pheny^7-methylthio-8-(7/-{(R)-a-[^''-(2-c^^ 
hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepine; 
1 , l-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(iV^ {(R)-a-[^^^ 

30 carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepine; 
l,l-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8"(//-{(R)-a-[7^^^^ 
ben2yl}carbamoylmefhoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepine; 
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l,l-dioxo-3,3-dibutyl-5.phenyl-7-me%lthio-8-(iV^{a-[iV^ 

fluorobeiizyl}carbamoylmethoxy)-2,3,4,5-tetrahydro4,5-benzot^ 

ia^oxo-3-butyl-3-ethyl-5-phenyl-7-methylMo-8-(iV'-{(R) 

caiboxyethyl)carbamoyl]benzyl}carbamoylmethoxy)-23,4,54etrahyd^^^ 
5 l,l-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(iV-{(R)-a-[^^^ 

carboxyethyl)carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro 

ia-dioxo-3,3-dibutyl-5-phenyl-7-me%lthio-8-{i\r-[(R)-a-^ 

carboxyethyl)carbamoyl]-2-hydroxyethyl}carbamoyl)benzyl]carbamoylm^ 

tetrahydro-l ,5-benzothiazepine; 
10 l,l-dioxo-3"butylO-ethy^5-phenyl-7-methylthio-8<^^-{a-[A^'- 

ben2yl}carbamoylmeiiioxy)-23,4,5-tetrahydro-l,5-beiiz» 

l,l-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(//-{a-[^^^ 

methyl)carbamoyl]benzyl}caAamoylmethoxy)-2,3,4,5-tetrah 

l,l-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-{iV^[(^^ 
15 [(hydroxy)(methyl)phosphoryl]ethyl}carbamoyl)benzyl]carbamoyto^ 

tetrahydro-l ,5-ben2otiiiazepine; 

lJ-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(^-{(R)-a-[A^H2-me%^ 
carboxyethyl)carbamoyl]benzyl}carbamoy]methoxy)-23,4,5-tetrahydro-l,^ 
lJ-clioxo-3,3-dibutyl-5-phenyl-7-methyltWo-8-{7\r-[(R)-a-(^^^ 
20 phosphoryl]ethyl}carbamoyl)-4-hydroxybeiizyl]caibamoylmethoxy}-2,3,^ 
benzothiazepine; 

14-dioxoO,3-dibutyl-5-pheny^7-methylthio-8-{^'-[(R)-a^^ 

phosphoryl]ethyl}carbamoyl)-4-hydroxybeiizyl]carbamoylmethoxy}-2,^ 

b^izotbiazepine; 

25 lJ-dioxo-3,3-dibutyl-5-phenyl-7-metbylthio-8-(M{(R)-a-[^^ 

carboxyethyl)caibamoyl]benzyl}caibamoylmethoxy)-23,4,5-tetrahydro-l,5^^ 
and 

l,l-dioxo-3,3-dibutyl-5-phenyl-7-methoxy-8-[^-{(R)-a-[Ar'-(2-su^ 
hydroxybenzyl} carbamoyhnethoxy]-2,3,4,5-tetrahydro- 1 ,5-beiizothiazq>me; 
30 or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 
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15. The method of treatment, pharmaceutical composition, use, method of testing or 
combination according to any one of claims 2, 4, 5, 7, 9, 10, 1 1, 12, 13 or 14 wherein the 
HMG CoA reductase inhibitor is selected from fluvastatin, lovastatin, pravastatin, 
simvastatin, atorvastatin, cerivastatin, bervastatin, dalvastatm, mevastatin and rosuvastatin, or 

5 a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof 

16. The method of treatment, pharmaceutical composition, use, method of testing or 
combination according to any one of claims 2, 4, 5, 7, 9, 10, 1 1, 12, 13, 14 or 15 wherein the 
HMG CoA reductase inhibitor is atorvastatin calcium salt. 

10 

17. The method of treatment, pharmaceutical composition, use, method of testing or 
combination according to any one of claims 2, 4, 5, 7, 9, 10, 11, 12, 13, 14 or 15 wherein the 
HMG CoA reductase inhibitor is rosuvastatin calcium salt. 

15 18. The method of treatment, pharmaceutical composition, use, method of testing or 

combination according to any one of claims 1-17 wherein "hypercholesterolemia and/or other 
forms of dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are 
characterized by defects in hpoproteins or their receptors" is the disease state familial 
hypercholesterolemia. 

20 

1 9. The method of treatment, pharmaceutical composition, use, method of testing or 
combination according to any one of claims 1-17 wherein "hypercholesterolemia and/or other 
forms of dyslipidaemia wherein said hypercholesterolemia and dyslipidaemias are 
characterized by defects in lipoproteins or their receptors" is the disease state familial 

25 defective apolipoprotein B 100. 

20. The method of treatment, pharmaceutical composition, use, method of testing or 
combination according to any one of claims 1-17 wherein 'liypercholesterolemia and/or other 
forms of dyshpidaemia wherein said hypercholesterolemia and dyslipidaemias are 

30 characterized by defects in hpoproteins or their receptors" is the disease state type III 
dyslipidaemia. 



INTERNATIONAL SEARCH REPORT 


1 anal Application No 




fUl/GB 03/00350 



A. CLASSIFICATION OF SUBJECT MATOR 

IPC 7 A61K31/55 //( A61K31/55, 31 : 405) , ( A61K31/55 , 31 : 365) , ( A61K31/55 , 
31:22) 



According lo International Patent ClassHicalton (IPC) orto both national classificallon aiid IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system foDowed tyy classification symbols) 

IPC 7 A61K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (nan» of data base and, where practical, search terms used) 

EPO-Internal , PAJ, WPI Data, EMBASE, MEDLINE, BIOSIS 



C. OOCUIMENTS CONSIDERED TO BE RELEVANT 



Categoiy* 


CttaUon or doeunenl, wllb hcDcalion, where appiopiiate^ of the relevant passages 


Relevant to claim No. 


P.X 


WO 02 50051 A (ASTRAZENECA UK LTD 
;ASTRAZENECA AB (SE); BLOMBERG DAVID (SE); 
STAR) 27 June 2002 (2002-06-27) 
cited in the application 
page 2, line 5-9 
claims 1,15,21,22,24-26 


I- 9, 

II- 20 


Y 


EP 0 864 582 A (HOECHST AG) 
16 September 1998 (1998-09-16) 
cited In the application 
page 1, line 12 - line 16 

example 2 

claim 1 

_/- 


I- 9. 

II- 20 



Further documents are listed In the continuation of box 0. 



Patent family members are listed In annex. 



* Spedai calegorids of died documents : 

*A' document defining the general stale of the art which is not 
considered to be of particular relevance 

'E' earlier document but published on or after the International 
filing dale 

•L' document which may throw doubts on priorily cla!m(s) or 
which is cfied to establish the pubOcatlon dale of another 
citation or cShm spedai reason (as specified) 

'O* document referring to an oral disdosure, use. exhibition or 
other means 

'P' document published prior to the International fifing date but 
later than the priority date claimed 



T later document published after the International filing date 
or priorily date and not In conflict with the application but 
dted to understand the prindple or theory underlying the 
Invention 

'X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be constdered to 
tawolve an inventive step when the document Is taken alone 

"Y* document of particular relevance; the claimed Invention 
cannot be considered to Involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such conrU)inaiion being obvbus to a person s 
in the art 

'&* document member of the same patent fanrdly 



Date o( the actual oompleiion of the imemaUonal seaidi 

29 Apri 1 2003 


Date of maiDng of the International search report 

09/05/2003 


Name and naiBng address of the ISA 

European Patent Office, P.a 5818 Paientlaan 2 
NL-2280HVRqswik 
Tel (431-70) 340-2040. Tx. 31 ^1 epo nl. 
Fax: (431-70)340-3016 


Authwtzed officer 

Perls Antoll, B 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Ir anal Appilcatlon No 

PCT/GB 03/00350 



C^ConUnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy* CHatlon of documeni, with indlcallon,whefsapP'<>P')ale><>' the relevant passages 



Relevant to daim No. 



UO 01 66533 A (ASTRAZENECA UK LTD 
;DAHLSTRON MICHAEL (SE); ASTRAZENECA AB 
(SE); B) 13 September 2001 (2001-09-13) 
dted 1n the application 
page 1, line 26 - line 28 
page 2, line 5 - line 9 
page 24, line 13 - line 23 
claims 2,4,5,13 

HIGAKI J EI AL: "INHIBITION OF ILEAL 
NA+/BILE ACID COTRANSPORTER BY S-8921 
REDUCES SERUM CHOLESTEROL AND PREVENTS 
ATHEROSCLEROSIS IN RABBITS" 
ARTERIOSCLEROSIS, THROMBOSIS, AND VASCULAR 
BIOLOGY, XX, XX, 

vol. 18, no. 8, August 1998 (1998-08), 

pages 1304-1311, XP001056240 

ISSN: 1079-5642 

cited in the application 

* abstract * 

EP 0 372 542 A (MERRELL DOW PHARMA) 
13 June 1990 (1990-06-13) 
page 3, line 6 - line 10 

ISHIBASHI S ET AL: "HYPERCHOLESTEROLEMIA 
IN LOW DENSITY LIPOPROTEIN RECEPTOR 
KNOCKOUT MICE AND ITS REVERSAL BY 
ADENOVIRUS-MEDIATED GENE DELIVERY" 
JOURNAL OF CLINICAL INVESTIGATION, NEW 
YORK, NY, US, 
vol, 92, no. 2, 

1 August 1993 (1993-08-01). pages 883-893, 

XP000574730 
ISSN: 0021-9738 

* summary * 

PLUMP A S ET AL: "SEVERE 

HYPERCHOLESTEROLEMIA AND ATHEROSCLEROSIS 
IN APOLIPOPROTEIN E-DEFICIENT MICE CREATED 
BY HOMOLOGOUS RECOMBINATION IN ES CELLS" 
CELL, CELL PRESS, CAMBRIDGE, NA, US, 
vol. 71, 16 October 1992 (1992-10-16), 
pages 343-353, XP000918928 
ISSN: 0092-8674 

* abstract * 



I- 9, 

II- 20 



I- 9, 

II- 20 



1-20 



10 



10 



Fann PCT/ISACIO (eonOwsaan of seoand sheet) ^hily 1892) 



page 2 of 2 



I 

INTERNATIONAL SEARCH REPORT 



3mational application No. 
PCT/GB 03/00350 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This intemational Search Report has not i:>e8n established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [Y] Claims Nos.: 

because they relate to subject matter not required to l>e searched by this Authority, namely: 

Although claims 1, 2, 8, 9, 14-20(part) are directed to a method of treatment 
of the human/animal body, the search has been carried out and based on the 
alleged effects of the compound/composition. 

2. Claims Nos.: 1"20 

because they relate to parts of ttie Intemational Application that do not comply wIUi the prescribed requirements to such 
an extent that no meaningful intemational Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. Claims Nos.: 

because they are dependent datms and are not drafted In accordance with the second and third sentences of Rule 6.4(a). 



Box 11 Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This Intemational Searching Authority found multiple inventions In this International application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' — ' searchable dalms. 

2. j As all searchable claims could be searched without effort Justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this Intemational Search Report 
1 — I covers only those claims for which fees were paid, specifically claims Nos.: 



4. I No required addMona] search fees were timely paid by the applicant Consequently, this intemational Search Report is 
restricted to the invention first mentioned In the dalms; it Is covered by dalms Nos.: 



Remark on Protest |^ The addtional search tees were accompanied t>y tiie appDcanf s protest 

[ [ No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



INTERNATIONAL SEARCH REPORT 



In snal Application No 

PCT/GB 03/00350 



Patent document 
cited In search report 


Publication 
date 


Patent family 

member(s) 


Publication 
date 


UO 0250051 


A 


27-06-2002 


AU 
UO 


2222802 A 
0250051 Al 


01-07-2002 
27-06-2002 



EP 0864582 A 16-09-1998 



FP 


0864582 


A2 


16-09-1998 


All 


731575 


B2 


05-04-2001 




9801126 


A 


21-03-2000 


PA 


2231971 


Al 

fy X 


14-09-1998 




1104070 


A B 


07-10-1998 


cz 

vim 


9800759 


A3 


16-09-1998 


HU 


9800541 


A2 


28-06-1999 


IL 


123648 


A 


21-11-2000 


JP 


3282998 


B2 


20-05-2002 


JP 


10279568 


A 


20-10-1998 


NZ 


329932 


A 


28-01-1999 


PL 


325363 


Al 


28-09-1998 


RU 


2179977 


C2 


27-02-2002 


TR 


9800444 


A2 


21-10-1998 


US 


6020330 


A 


01-02-2000 


US, 


6114322 


A 


05-09-2000 


ZA 


9802140 


A 


14-09-1998 



WO 0166533 


A 


13-09-2001 


AU 


3755601 A 


17-09-2001 








CA 


2401055 Al 


13-09-2001 








EP 


1263747 Al 


11-12-2002 








UO 


0166533 Al 


13-09-2001 








NO 


20024217 A 


09-10-2002 


EP 0372542 


A 


13-06-1990 


US 


4900757 A 


13-02-1990 








AT 


81451 T 


15-10-1992 








AU 


619926 B2 


06-02-1992 








AU 


4588489 A 


14-06-1990 








DE 


68903215 Dl 


19-11-1992 








DE 


68903215 12 


22-04-1993 








DK 


617189 A 


09-06-1990 








EP 


0372542 A2 


13-06-1990 








ES 


2052871 T3 


16-07-1994 








GR 


3006001 T3 


21-06-1993 








IE 


62820 Bl 


08-03-1995 








OP 


2202817 A 


10-08-1990 








JP 


2811210 B2 


15-10-1998 








KR 


150631 Bl 


15-10-1998 








US 


4954528 A 


04-09-1990 








ZA 


8909251 A 


26-09-1990 



Fbnn PCT/ISAeiO (patent family annax) (Ju^ I8se) 



^1 



International Application No. PCTAB 03 i0O35O 



FURTHER INFORMATION CONTINUED FROM PCJiiSfiJ 210 



Continuation of Box 1.2 
Claims Nos.: 1-20 



Present claims 1-12, 15-20 relate to compounds defined by reference to a 
desirable characteristic or property, namely by (i) their ability to 
inhibit IBAT (ileal bile acid transport) *see e.g. claim 1!, or (11) 
their abiliy to inhibit HMG CoA (3-hydroxy-3-methylglutaryl coenzyme A) 
reductase 'see e.g. claim 2!. 

The referred claims cover all compounds having this characteristic or 
property. In the present case, the claims lack clarity (Article 6 PCT) in 
that an attempt is made to define the products by reference to a result 
to be achieved. 

On the other hand, the broad definitions of IBAD inhibitors made in the 
description (see general formulae (AI), (BI), (CI), (DI), (EI) and (FI) 
on pp. 7-27) lack conciseness within the meaning of Article 6 PCT to such 
an extent as to render a meaningful search of the claims impossible. 
Consequently, the search has been carried out for those parts of the 
application which do appear to be clear (and/or concise), namely for (i) 
the specific IBAD Inhibitors mentioned In present claims 13-14 and (ii) 
the specific HMG CoA reductase inhibitors mentioned in the present claim 
15. The search has also been directed to the general idea underlying the 
claimed subject matter. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 



